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QUALITY CONTROL, 
STREAMLINED PRODUCTION METHODS... 


. INSURE YOU UNIFORM QUALITY METAL, 
FREE FROM IMPURITIES AND GAS. 


The most modern production equipment and methods in use, 
exacting scientific laboratory testing equipment, old-fashioned 
know-how . . . these are factors that are synonymous with 
Aluminum Smelting & Refining Company. 


Only with the use of consistently perfect raw material can you 
be assured of a consistently perfect product and minimum scrap 
loss. Aluminum Smelting helps you maintain that assurance. 
In fact, each melt produced by Aluminum Smelting bears a 
certified analysis — your protection of quality. 


QUICK, DEPENDABLE DELIVERY — ALL SHIPMENTS PALLETIZED 


a ALUMINUM SMELTING AND REFINING CO., INC. 


TE E 


[ P.O. Box 4014 
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ST-MASTER 


builds what the Seca Maemion ond eile 
illustrated Injection and intensi 
fier cylinders are side by side 


= 
die caster needs high Pressure piping is shown fo 


rear of cylinders Furnace rolls 


Compact efficiency made possible 


under injection assembly —out of 


Backed by a program that is “customer-controlled”, Cast- the way and close to work station 
Master consistently strives to improve its machines. The iy aciwenionce, eam. oe 
latest in a long list of modifications, through the years, are is illustrated in view with furnace 
illustrated. They include: romered, Coa See 


the customer wants! 

@ New 4-strain rod design provides better, more 
accurate plunger alignment. 

@ High pressure lines relocated — permit furnace to be used under injection cylinder (see 
small photo). Removes hydraulic lines from furnace heat. (Special piping arrangements 
upon request.) 

& Simplified hydraulic circuit features subplate mounted valves, less pipe and tubing. 


@ Cast-Master shot intensifier system operates without valves. Instant intensification of in- 
jection pressure improves casting quality — gives smoother finishes, decreases porosity. 


@ Slow shot principle delays high speed in- 


jection plunger till after plunger passes 
metal pouring opening. (Eliminates splash.) 


i gamnmacoaeeeheges C AST- M ASTER 


H116 MOUNT GILEAD, OHIO, U.S.A. 
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Call 
Olin! 


Whether you melt aluminum 
in 10-Ib. lots or by the carload 
’ you have access to Olin’s cast- 
ing specialists for information 
on the latest in improved 
casting techniques and help 
in creating the best alloys for 
your specific purpose. Along 


with the industry’s top 
brains, Olin Aluminum offers 
you the industry’s top ingots 
— in i000-lb. sizes down to 
the exclusive 10-lb’er. Easily 
handled and specially 
adapted for close quantity 
control these fine-grain ingots 


| 


| Melt 


are quickly available from 
mill supply and in less-than- 
truckload quantities from 
your nearest Olin Distributor. 
Whether you want aluminum 
thinking — or aluminum cast- 
ings — all you need know is 
the local Olin phone number. 


aluminum? 


Olin 
ALUMINUM 


400 PARK AVE NEW YORK 22. NEW YORK 
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DESIGNING FOR POWDER METALLURGY 


The considerations for designing powdered metal ratchets are described 
in this sixth article in a series on powder metallurgy applications. 


ALUMINUM DIE CASTINGS SAVE WEIGHT 


Redesigning for aluminum die castings made a crop duster sturdier and 
easier to carry. 


CARBON RESTORATION IN INVESTMENT CASTINGS 
The final mechanical properties and the service life of a ferrous part 
depend on the amount of carbon in the surface layer. 


THE SINTERING OF TUNGSTEN & MOLYBDENUM 


The moisture content of the hydrogen s Tw gee controls the nucleation 


and grain growth during the sintering of both tungsten and molybdenum. 
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For Trouble-Free Die Casting 


Specify Asarco Zinc Alloy 


When the job calls for zinc die castings to meet 
high standards of product quality, use Asarco zinc 
die cast metal. It is made from Special High Grade 
Zinc, 99.99+-% pure, the world’s purest metal 
produced in large tonnages. Its purity and uni- 
formity, unsurpassed anywhere, are assured by 
Asarco-developed electrolytic refining processes 
and by completely controlled alloying techniques. 
Asarco Zinc Die Cast Alloys numbers 3,5 and 7, 
sold by the Federated Metals Division, are ready 
for immediate shipment from stock in seven con- 
venient supply centers across the country. With 
Asarco Zinc die casting alloys you get low ma- 
terial cost, superior impact strength and castability, 
minimum machining and finishing time, reduced 
production time and cost, shorter casting time, 
low temperature casting, smoothest casting sur- 


faces, brilliant and lasting finishes. 


1, write or call Federated Metals Divi- 
sion, American Smelting and Refining Company, 
120 Broadway, New York 5, N.Y., or your near- 
est Federated sales office. 


ion 
ASARCO 
Aas 
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rome letters 


the readers’ forum 


W. N. Brammer, Vice President of Marketing for Precision Castings 
Company, passed the following letters on to us with the thought that 
PMM's readers might enjoy them. 





Precision Castings Company 


; 
AND O/VIS/ON OF PRECASCO CORPORATION \% 


ciety 


12600 Berea Road + Cleveland 11, Ohio + Clearwater 2-4600 


Mr. Hydroway Scales 
31302 Stephenson Highway 
Royal Oak, Michigan 


#, rf 
. S Precision Castings field engineer, or call 
ere in Cleveland. Your request will receive our most prompt 
attention. 
Yours very truly, 
PRECISION CASTINGS COMPANY 
filliam N, Srammer 
Vice President - Marketing 
Pome JOMOanm 6 3065 


Dear Mr. Scales: 
Today's purchasing target is to "get what you pay for.” 


The attdched article 
+! 


NO!SNAW!G | | 





... is shape flexibility a PERSE ONS: 
exane wenaven 
The investment casting proc- a "mange sanenwe wenn 
ess allows a new freedom of 
design ...in shape... in 
materials. You can now 
design for function—the way 
you want the part! 

This functionally designed 
instrument chassis was Mr. Precision Castings C 
poured as an investment ‘lavitend 2, aude 
casting without design com- 
promise. Dozens of expen- This is with reference to your letter of July 31st to 
sive and complicated ma- our Mr. Seales. 
chining operations would saeputy eet Sr toraer seagate siete ss etter 
otherwise have been re- ed to his older brother, Mr. Hydroway Scales, IN. , 
quired. Check your design Please revise your mailing list accordingly. 
with Hitchiner—in many Thank you. 
cases you can buy just what —s 


yours. 
you want. Write for N\A se CoM 


complete pabase Satatsale Rept. 
technical 
and facilities 
information. 


Dear Mr. Company: 























HITCHINER A further exchange of letters showed that I. M. Goodwill was the 


Milford 1, New Hampshire pseudonym for Thomas W. Wise, Hydroway’s office manager. Wise and 
Brammer agreed that an honest chuckle such as this comes rarely. 
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ELECTROLUX CASTINGS PROVE THAT 


LESTER'S CERTIFIED CLAMP 


IS ALL YOU NEED..... 


The theory in figuring the clamp required to hold an 
aluminum die casting is to multiply the plunger tip 
pressure by the projected area of the shot and then 
divide by 2000—that gives you the theoretical load in 


tons. Take the part shown above. With 105 sq. ins. of 


projected area and plunger tip pressure @ 11,000 p.s.i., 
the theoretical clamp required would be close to 600 
tons. And some die casters would recommend more, 
perhaps 800 tons, to avoid “normal” blowback. That's 
theory. The fact is, these parts run on a 400 ton Lester! 


How Come? Well, one point is that the molten metal 
is never an entirely hydraulic fluid, as theory supposes. 
But even more important is the fact that the Lester 
one-piece cast steel frame delivers every pound of its 
CERTIFIED locking tonnage to clamp the die evenly 
and solidly for the life of the machine. No blowback, 
no misalignment, no sagging, no adjustments. 








The name “Electrolux” is known to millions of 


homemakers as an outstanding vacuum cleaner. 
The Electrolux Corporation of Old Greenwich, 
Connecticut, has built this recognition by produc- 
ing and using high-quality precision made parts. 

About two years ago, after a year of investiga- 
tion, Electrolux decided to start manufacturing 
its own aluminum die castings. After inspecting 
a number of makes of die casting machines in 
various plants, they selected and purchased several 
Lester die casting machines. The new department 
has been producing precision castings from the 
Start with good results from their Lester machines. 


If you are looking for modern die casting equip- 
ment that delivers its rated clamp and capacity, 
to produce dense, flash-free parts — write for 
specifications on Lester Die Casting Machines. 








DIE CASTING MACHINES | 


Distributed by Lester-Phoenix, Inc. © 2708-N Church Avenue ° 


Cleveland 13, Ohio 


Agents in principal cities throughout the world 
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ALCAN 
50S HO 


Many profit-minded extruders are now extruding 
Alcan 50S HO as fast as their presses will run. 


Here in one aluminum ingot... 





much greater extrusion speed... 
plus good finish and strength 


- 

W HEN you run Alcan 50S HO you get greater production... 
per day and per machine-hour . . . while still maintaining good 
mechanical properties and finish. 

That sums up the experience of many fabricators now using 
this much-improved version of the long-time favorite Alcan 
50S. They’re unanimously enthused about its increased press 
speed .. . up to maximum press capacity. 

Because of the all-around performance of Alcan 50S HO, 
there is no longer any necessity for stocking a large variety of 


ingot products. This one ingot takes care of the majority of 
product runs. Alcan 50S HO Ingot can reduce your inventory 
as much as 60%. 

Alcan of course supplies other types of extrusion ingot to 
meet special job requirements. 

Run 50S HO on your own equipment. . 
production on the run-out table. 


. and clock your 


For further information on Alcan 50S HO, write or phone 
your nearest Aluminium Limited Sales Office, 


Aluminium Limited 


In the U.S.—Aluminium Limited Sales, Inc. 
630 Fifth Avenue, New York 20, N. Y. 


CLEVELAND « CHICAGO + LOS ANGELES « DETROIT * ATLANTA ¢ ST, LOUIS 


ALCAN 
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Which of these parts should be investment cast? 


... All the parts except the milling machine collet at 
the top right—which is a “natural” for conventional 
lathe work. Even the helical impeller the men are 
examining is best made as an investment casting— 
the helix is undercut in such a way that no cutting 
tool could reach inside to remove the metal. 
“Naturals” for investment casting are usually 
parts that are too intricate to be made economically 
by any other process, or involve alloys or quantities 
that make them impractical to produce by other 
methods. In other words, when it looks as if you 
might have to sacrifice a design because its complex- 
ity makes the cost prohibitive, or forego a preferred 
alloy because it is difficult to machine, then it’s time 
to take a long, hard look at investment casting. 
But... it’s not always as easy as it sounds to spot 
the parts that are “made” for investment casting. 
That’s where the Arwood sales engineer comes in. He 
knows Arwood expects him to show a customer how 


Machine the simple... cast the complex 


A complete service from design through tooling, 
production and finish machining. Seventy - one 
engineering representatives from coast to coast 


to get the most from the process. To help keep your 
cost down he may have to suggest a filleted radius 
here... or a tolerance opened up there. Then too, on 
occasion he may readily have to admit the part 
should not be investment cast at all. However, he 
also knows that if you just can’t have the part made 
any other way, Arwood will go all the way down the 
line to have it investment cast for you. 

Our five plants cast every castable metal and 
alloy, including magnesium and superalloys. Each 
has its own research, tooling, quality control and 
production facilities. In short, if it can be invest- 
ment cast, we can investment cast it. 


LIKE TO LEARN MORE ABOUT INVESTMENT CASTING? 


Write us for a complimentary copy of our 44-page manual, 
“Practical Guide to Investment Casting.” Among other sec- 
tions it includes practical tips on designing for investment 
casting, as well as analyses and physical and mechanical 
properties of all the metals and alloys cast by Arwood. 


arwood -© 


ARWOOD CORPORATION «+ 323 West 44th Street, New York 36, New York 


PLANTS IN BROOKLYN, N. Y.; TILTON, N. H.; 


GROTON, CONN.; LOS ANGELES AND LA VERNE, CALIF. 
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castin g a b OUT technical news of applications & processes 


involving precision metal molding 


Air melted alloy has high stress rupture properties 


Air melted cobalt base WI-52 
superalloy has high temperature 
stress rupture properties nearly as 
good as expensive vacuum melted 
nickel base superalloys. This was 
revealed by data released by Bris- 
tol Siddeley Engines Ltd., British 
aircraft manufacturers. 

Curves developed by the firm 
show a small difference in stress 
rupture properties between the air 
and vacuum melted alloys in the 
1800° to 2000°F temperature range. 
Because the air melted alloy costs 
less to melt and cast than vacuum 
melted alloys, designers may give 
it increased consideration for in- 
vestment cast parts requiring high 
stress rupture properties at high 
temperatures. 

According to WaiMet Alloys Co., 
producers of WI-52, the alloy has 
excellent castability and foundry 
characteristics. They say it is easy 
to control in melting and flows 
freely, filling investment casting 
molds without difficulty. Cast parts 
made from this alloy do not re- 
quire heat treatments. It is less 
prone to casting defects and mis- 
runs than other comparable alloys. 
Also, there is little danger of losing 


100 HR. STRESS RUPTURE VALUES 
OF SELECTED AIR & VACUUM MELTED ALLOYS 
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ALL CURVES, EXCEPT AS NOTED, ARE THE RESULTS OF TESTS PERFORMED BY BRISTOL SIDDELEY ENGINES. 
DEVIATIONS FROM MANUFACTURERS’ REPORTED DATAON THE NICKEL~- BASE ALLOYS 
[ | MAY BE DUE TO DIFFERENCES IN HEAT TREATMENT PRIOR TO TESTING 
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chemistry control with this alloy 
during the casting operation, ac- 
cording to the producer. 

The alloys compared in the 
curves shown above include vac- 
uum melted nickel base alloys 
TRW-1800 (Thompson, Ramo, 
Woolridge), EPK-13 (English Al- 


loy), EPK-24 (English Alloy), 
G-64 (Jessop Steel), cobalt base 
high-tungsten air melted superal- 
loys X-40 (AMS-5382), and WI- 
52 (WaiMet Alloys Co.). 

WI-52 has the best high temper- 
ature properties of the air melted 


group of superalloys. 


Stairway railings made from stainless steel extrusions 


The handrails and tubing for a circular staircase 
at The Brookings Institution Center for Advanced 
Study in Washington are made from stainless steel 
extrusions. It is believed that this is the first such 
application of extruded steel sections. 

The extrusions are 100 feet long. They were made 
from type 304 stainless steel by Allegheny Ludlum 
Steel Corporation. 

The curve in the railings was obtained by heating 
and bending the extrusions in a jig. Welds were made 
with stainless steel welding rods using the Heliarc 
submerged are (argon gas) process. To complete the 
finishings, the railings were ground and polished to 
a satin smooth finish. 
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Only the RZ 

process offers 

the “C” Factor 
COMPRESSIBILITY, 


y CARBON 
“~ COMPATIBILITY, 


‘) CONSISTENCY 


The RZ Process utilizes the established and proven advantages of liquidous metallurgy to 


produce a spherical ferrous powder designed to the critical applications of the powder 


metallurgy process. Easton RZ powders are available in the following grades: 


Molding grade powders 
RZ 365 

RZ 365—HD 

RZ 365—M 

RZ 365—P 

RZ 365-—S 

RZ—200 

RZ—4600 Alloy 


Special powders 
RZ—8 

RZ—F 

Magnetic inspection 
powders 

RZ—MIM 


RZR—MIM 
RZB—MIM 


October, 1961 


“Sintrex” electrolytic 
grade powders 
D—E-—F 


Cutting & 
scarfing powders 


Ferroflame Types A~B—C 


Custom powders 
1. Preblends 


2. Customer Specifications 
Circle No. 10 on Reader Service Card 


KASTON 
METAL 
POWDER 
COMPANY 


Division of 
American 
Mannex 
i Corporation 


900 Line Street, 


BLackburn 8-6171 Easton, Pa. 
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SAV TIME 

SPACE and DOLLARS 

FOR DIE CASTING PLANTS 
» EVERYWHERE! 


<> PALLETAINERS 


Palletainers have simplified material handling problems for Die 
Casting plants and foundries from coast to coast. These versatile, 
practically indestructible containers will save time, money and man- 
power on the production line, in storage and shipping. And... 
Palletainers carry loads of 500 to 6,000 pounds with perfect safety. 
Form-welded steel legs provide 8-way entry for fork trucks and 
safe, ceiling-high stacking. Full visibility permits speedy inventory 


and the sturdy welded steel mesh protects cargo perfectly. 


No matter what you manufacture—store or ship, you need 


Palletainers! 


IAL OFFER 
You can try Palletainers right in your 


own plant on a 60-day memo billing 
basis. Your obligation is freight only! 


UNION STEEL 


Palletainers simplify working storage— 


PRODUCTS CoO. 


save valuable floor space. Stack safely 550 N. Berrien St., Albion, Michigan 


with contents visible. 

Palletainers afford a versatile warehouse 
bin arrangement. Palletainers with side or 
end gates may be opened or closed with- 


USP Palletainers 


Please send me complete information on 


Please have ao USP Material Handling 


out affecting rigidity of stack. Engineer contact me at once 


Nome______ jaresinein 


Company__ 
Address__ 


Zone__ 
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book reviews 


Fundamental Principles of Powder 
Metallurgy W. D. Jones; St. Mar- 
tin’s Press Inc., New York, 1960. 
1032 pages. $30.00 


Jones’ first comprehensive 
book on powder metallurgy ap- 
peared in 1937, and as he so aptly 
states it, “much powder has been 
sieved” since then. There has been 
a remarkable expansion in the use 
of powder metallurgy techniques, 
and Dr. Jones has compiled this 
new work to provide a full and 
broad account of the fundamental, 
theoretical, and practical principles 
of the subject. 

Besides providing up to date in- 
formation on the subject, the 
author tries to present the reader 
with a proper perspective by show- 
ing him both the origins and likely 
future course of the science. 

A valuable feature of the book 
is material drawing attention to the 
gaps in current knowledge of the 
subject. This can help those seek- 
ing new subjects for investigation 
and research. 

Presentation is in the form of a 
text book for science graduates or 
more mature readers. 


Aids to Machine Shop Practice 
C. T. Bower; The MacMillan Com- 
pany, New York, 1961. 208 pages. 
$4.50 


More than 200 hints, tips, and 
shortcuts for increasing production 
or simplifying work in the machine 
shop is presented in this book. 
Production and maintenance men, 
draftsmen, machine operators, and 
toolmakers may find the sugges- 
tions useful. Drawings and photo- 
graphs show details so that the 
reader can make up any of the 
devices described, or modify exist- 
ing machines and tools as sug- 


gested. 


more Books on page 16 
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NEW 15-MINUTE X-RAY OF AN ALLOY MEANS STILL HIGHER QUALITY... 


STILL FASTER SERVICE FROM C-M. HERE’S THE RESULT OF A GREAT NEW ADVANCE IN QUALITY CONTROL — A COMPLETE 
ALLOY ANALYSIS ON PRINTED TAPE OBTAINED WITH THE UNIQUE NEW X-RAY SPECTROGRAPHIC PROCESS. THIS NEW METHOD 
BENEFITS YOU TWO IMPORTANT WAYS: FIRST, IT MAKES ALLOY ANALYSIS MORE ACCURATE THAN EVER BEFORE . 

MEANS ADDED CERTAINTY THAT YOUR ALLOYS ADHERE RIGIDLY TO QUALITY SPECIFICATIONS. ALSO, THIS NEW X-RAY PROCESS 
MAKES THE COMPLETE ANALYSIS IN JUST 15 MINUTES INSTEAD OF 3 DAYS. TOTAL RESULT: STILL HIGHER QUALITY, BETTER 


SERVICE, FASTER DELIVERY. A POST CARD BRINGS FULL INFORMATION. 


Saez CANNON-MUSKEGON CORPORATION 


if if ope M bid bel 

2 LTRA MET METALLURGICAL SPECIALISTS ® 2871 LINCOLN STREET ® MUSKEGON, MICHIGAN 

¥ACUUM A YS PRODUCERS OF IRON, NICKEL AND COBALT ALLOYS: SHEET, WIRE, BAR, FORGINGS, INGOTS, SHOT 
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THE ELECTRIC ‘ & co.) 


. * 
intering Furnaces 


for processing metal powder products 
and bonding metal powder fo strip 


Wide experience in sintering 
ferrous and non-ferrous pressed 
metal products of different analy- 
sis, shape and size; bonding pow- 
der to strip, and other *‘ powdered 
metal’’ heat treatments. Installa- 
tions in daily operation range from 
small fuel fired or electrically 
heated wire mesh belt furnaces to 
high production combination fuel 
fired and electrically heated roller 
hearth furnaces more than 100 feet 
long. 


The treatment varies with the 
powders being processed. The 
green compacts are sometimes 
carried through the furnace di- 
rectly on a wire mesh belt,— but 
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more frequently are loaded on 
trays, which in turn are moved 
through the furnace on a wire 
mesh belt or roller hearth con- 
veyor. Use of a heat resisting alloy 
muffle tube, or radiant tube heating 
elements, in fuel fired furnaces, 
eliminates any contamination of 
the work with flue products, and 
permits exact atmosphere control. 
Outputs to meet any production 
requirement. 


A thorough understanding of 
the problems involved, and care- 
ful engineering, assure production 
of a high quality product, of un- 
varying uniformity, that finds 
highest market acceptance. 


550 West Wilson Street 
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Ask us also about our wide 
experience in designing and build- 
ing furnaces for annealing, nor- 
malizing, hardening, carburizing, 
nitriding, carbon restoration, gal- 
vanizing, Coating, brazing, billet 
heating, malleablizing and other 
heat treatments. 

For any ferrous or non-ferrous 
furnace heat treating project you 
will find “‘It pays to call the EF 
heat treating engineers’’. Let us 
work with you on your next project. 
SEND FOR BULLETIN NO. 591 

Twenty pages. It illustrates 
and describes the many dif- 
ferent types of furnaces we 


build, and the applicotions 
in which each is used. 


Write for your 
copy TODAY! 


THE ELECTRIC FURNACE CO 


Gas-fired, Oil-fired and Electric Furnaces for Heat Treating any Product, 


Using any Process, any Hourly Output, 


alem - Chuo 


Branch Offices in Detroit, Mich., Santa Ana, Calif., and Cheshire, Conn. Canadian Associates, Canefco Limited, Toronto 13, Ontario 





DISPERSION QUALITY IS ACHESON 


book reviews 


Continued from page 12 


ASM Review of Metal Literature, 
1960 Edited by Marjorie R. Hys- 
lop; American Society for Metals, 
Novelty, Ohio, 1960. 1342 pages. 
$25,00 


This review contains over 11,000 
annotations on metal literature, 
articles, technical papers, reports, 
and documents appearing in engi- 
neering, scientific, and industrial 
journals, and books published in 
1960. In most cases the brief ab- 
stracts are intended only to indi- 
cate the nature and scope of the 
article rather than serve as a sub- 
stitute for reading. 


Bibliography on Powder Metallur- 
gy in Nuclear Engineering (1956- 
1960) Henry H. Hausner and 
Helen C. Friedemann; Metallwerk 
Plansee Aktiengesellschaft. Reutte, 
Tyroll, 1961. 119 pages. $2.00 


This bibliography lists 643 refer- 
ences from literature published be- 


Paint a parking lot tween 1956 and 1960 dealing with 


the application of powder metal- 
q q 4 lurgy in nuclear engineering. The 
with col loidal g raph ite ? references are arranged alphabeti- 


cally according to authors, but a 


graphite contained in ‘Aquadag’”® is capable of coating a surface area materials on specific topics. Refer- 
of over half an acre! Under similar circumstances 325 mesh graphite ences are taken from report, maga- 
will hardly cover the area of a two car garage. Increased film coverage zine, and book literature from the 
enables Acheson to supply both quality as well as greater economy in major industrial nations, including 
its dispersions. IT’S A MATTER OF COST PER AREA OR APPLI- the Soviet Union. 
CATION RATHER THAN COST PER POUND! Engineering note: 
Acheson dispersions provide a thinner film which does not affect Hich-St ee a ee 
«ti : fi : or igh-Stren eels for the Mis- 
tolerances . . . a distinct advantage in many industrial applications. og Seder Edited by H. T. 
To learn more about the unique advan- Sumsion; American Society for 
tages of Acheson dispersions as they Metals. Novelty, Ohio, 1961. 276 
apply to your lubricating problems, write pages. $12.00. 
Dept. PMMIOI. 
ACHESON-—First name in solid lubricants for fifty-three years. This book is primarily a compi- 
PN lation of technical papers covering 
) CG : methods of analysis and tests used 
© A\ nl ESON Colloids Company to aid in the design of high strength 
steel components for missiles. Sub- 
ject matter spans the fields of fabri- 
cation techniques, metallurgical 
tests, stress considerations, and 
Also Acheson Industries (Europe) Ltd. and affiliates, London, England fracture theory. 
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PORT HURON, MICHIGAN 
A division of Acheson Industries, Inc. 


Sales offices in principal cities 
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Quality... the best economy of all 


Another product of Sunoco research... 
a fire-resistant hydraulic fluid 


The flame test, above, dramatizes the 
effectiveness of Sun’s new fire-resistant 
hydraulic fluid. The wick in the conven- 
tional fluid burns readily; the wick in 
Sun’s new fluid just can’t be lighted. 

SUNSAFE, a water-in-oil emulsion, 


eliminates fire hazards . . . provides in- 
creased safety to personnel and equip- 
ment. At the same time, operators get 
the essential performance characteris- 
tics of a top-grade hydraulic oil—low 
rates of wear, long service life, and 








MOP, 





ea 


protection against rust and corrosion. 
This combination of quality in engi- 
neering know-how, and quality in prod- 
uct, proves once again that quality in 
any sense is the best economy of all. 
For 73 years Sunoco has meant qual- 
ity right down the line. Today, this 
quality is found in more than 400 
Sunoco industrial products. SUN OIL 
ComPANY, Phila. 3, Pa., Dept. I-14. 
In Canada: Sun Oil Company 
Limited, Toronto and Montreal. 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 











talks D-M-E STANDARD UNIT DIES 
to the Die Designer and Die Maker 


Changeover time goes down 
...Profits on short runs go up! 


Die changes on zinc or aluminum castings which 
normally take 3 to 5 hours are now done in minutes 
with D-M-E Standard Unit Dies. 


D-M-E Replacement Units are fully interchangeable: 
Quickly and easily they're taken out and replaced 
in the Unit Holder . . . production is continued 
immediately! 


Because several jobs can run on one machine, you 
increase profits on short run jobs. What's more, you 
get the quality, the performance and the standard- 
ization of replacement parts needed for volume 
production work. 


DIE CASTERS, DESIGNERS AND DIE MAKERS 
GET MORE FROM D-M-E! 
e AVAILABILITY: D-M-E Replacement Units are carried 
in stock at your local D-M-E Branch for quick delivery. 
e VARIETY: D-M-E Replacement Units are available in your 
UTILITY: D-M-E has a 
Standard Unit Die to fit your machine, whether you require 


choice of steel and hardness. e 


rack and pinion or automatic “bumper-type” ejection. e 
FLEXIBILITY: Complete freedom on three sides of the cavity 
for core or cooling line placement; six leader pins and 
bushings for accurate alignment; “quick change” wedge 
clamps for positive plate positioning. ¢ Start increasing 
profits on your short-run jobs with D-M-E Standard Unit Dies! 


Write for your free copy of Lower Die Cost Through Standardization. 
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ny DETROIT MOLD ENGINEERING COMPANY 
DME 6686 E. McNichols Road — Detroit 12, Michigan — TWinbrook 1-1300 





Injection and Compression Mold Bases - 
Ejector Sleeves + 


Injection Unit Molds - 
Leader Pins and Bushings - 


Chicago °* Hillside, N.J. * Los Angeles * D-M-E- Corp., Cleveland, Dayton 


D-M-E of Canada, Inc., Toronto 


Mold Plates + Ejector and Core Pins 
* Moldmakers’ Tools and Supplies 


Cavity Retainer Sets - 
Sprue Bushings 


Circle No. 30 on Reader Service Card 


PRECISION METAL MOLDING 








Wei make your job easier by removing fancy 


claims, gimmicks and promises from your “‘listen- 


ing’’ schedule when you're looking for a source for 


the best in die castings. 


Our claim: 


Precision Castings Company 
will be your best source for die castings 
because we supply what you want 
in terms of “the four points that 
make the great difference"’—QUALITY... 
CAPACITY... SERVICE... and PRICE. 


We can prove it! Call any Precision Castings divi- 


sion, or your nearest Precision field engineer. 


. & 
naainthore 
PRECISION CASTINGS COMPANY 
A DIVISION OF FULTON INOUSTRIES, INC. 


FAYETTEVILLE DIVISION DOLLIN DIVISION 


CLEVELAND DIVISION 
FAYETTEVILLE, N.Y. e IRVINGTON, N.J. 


CLEVELAND, OHIO 
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INTEGRATED PRODUCTION —from Ore to Ingot 


Underground scene in American Zinc’s East Tennessee zinc mines. More than 50 years’ reserve of zinc ore has been developed here. 


Assures the Uniformity and Purity of 
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Cell r room in American Zinc’s electrolytic zinc plant at Monsanto, III. Special high-grade Zinc is produced at this modern refi inery.. 


AZCO Zinc Die Cast Alloys 


Latest spectrographic mabving equipment is employed to assure accurate control of alloys at all times. 


You set your specification—get your specifica- 
tion with AZCO Zinc Die Cast Alloys. AZCO 
Alloys are produced from American Zinc special 
high-grade slab zinc—quality controlled from 
ore to ingot to assure’the purity and uniform 
analysis you need for trouble-free production. 
From our Monsanto, Illinois, plant in the center 
of the ‘‘Zinc Zone,”’ you get the fast, depend- 
able service you need to meet your production 
schedules. Phone for immediate attention. 


ime sales company 


IN 


1515 Paul Brown Building, St. Louis 1, Missouri 
Distributors for: 


AMERICAN ZINC, LEAD AND SMELTING COMPANY 
Detroit « Columbus, O. *ChicagoeSt. Louis «New York 
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new prod ucts & developments qualified readers can get complete 


details on these products. Use the reader service cards. 


2200-Ton Die Casting Machine makes engine blocks 





A. TRIULZI-This mammoth die casting machine is the largest of its 
type in the world. Capable of producing 20 die cast eight cylinder 
aluminum engine blocks per hour, the machine is operated by one worker, 
who need only push a button to activate a fully automatic cycle. The 
253,531 Ib. machine has a clamping force of 2425.5 tons, and a maximum 
injection force of 187.5 tons, the minimum being 88.2 tons. 

During recent tests in Milan, the machine was in continuous operation 
for five days, during which time it produced four-cylinder engine blocks 
at a rate of one each three minutes without casting flaws. 
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Automatic compacting press has self-aligning punch holder 


MORTON MANUFACTURING CO.— 
The Dynapress models are avail- 
able with either 50 or 100 tons of 
compacting pressure. These ma- 
chines feature a completely en- 
closed drive mechanism and a hy- 
draulically controlled float-die ta- 
ble. A variable speed control allows 
running at optimum speeds for 
various materials. A smooth act- 
ing shuttle type fill shoe loads the 
die more accurately and permits 
better powder distribution. The ma- 
chines also feature a self aligning 
lower punch holder for faster set- 
up, and an automatic lubrication 
system. 

Circle No. 237 on Reader Service Card 
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Titanium aluminum additive 
HOWE REFINING CoRP.—Supplied 
in a two- or four-ounce piglet form 
for convenience, this composition 
titanium additive is used with mol- 
ten aluminum to obtain alloying of 
titanium, grain refinement, im- 
proved physical properties and en- 
hanced pouring characteristics. The 
shape of the piglet gives increased 
surface area for quick dispersion of 
the titanium, which results in im- 
mediate nucleation and grain re- 
finement and markedly shortens the 
time between alloying and pouring. 
Circle No. 236 on Reader Service Card 


Vibratory finishing machine 
VIBRODYNE DIV., GLOBE INDUSTRIES 
iNC.—Vibrodyne Model V-600, a 
new 6 cu. ft. capacity vibratory fin- 
ishing machine uses a unique res- 
onant electro-magnetic system to 
give shaking forces up to 50 Gs, 
and features only one moving part 
—the tub. Shaking force is set by 





a single knob, from 0 up to 5/16 
inch amplitude, and power is stand- 
ard 220 v.a.c. operating through 
three pair epoxy compound im- 
pregnated and encapsulated heavy- 
duty magnets. 

The machine can be used for de- 
burring, radii-forming, descaling, 
flash removal, cleaning and polish- 
ing. 
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Meet “Little Joe’! He 
looks something like 
a fellow in our plant 
but we really use him 
as a symbol of the 
good right hand of 
service Lindberg- 
Fisher's expert design 
staff and our complete 
line of “heat for alum- 
inum” equipment is 
able to render you. 


Wherever aluminum needs heat 


Hot Metal 
Delivery 


LINDBERG | 
I IAY 22 "RIGHT FROM THE START, 


LINDGERG EQUIPMENT 
TAKES OVER YOUR ALUM~ 
INUM HEATING NEEDS.* 


MELTING 











You'll find this nameplate on all the 
equipment you'll need for applying heat 
to aluminum. Heat and aluminum have chide 
been Lindberg’s babies for years. Our staff tory. Guansien well 
of expert engineers, metallurgists and optional. 
technicians is widely experienced in all 
phases of aluminum melting, casting, and 
treating and has pioneered many impor- 
tant developments in aluminum process- 
ing by heat. Today, Lindberg offers you : 
a complete line of heating equipment for Fine tA lhe hg lchagg 
every requirement in this field. This in- Seutnie cet tana 
cludes every needed type of melting, 
holding or heat treating furnace, large and 
small, shop built or field erected, fuel fired 
or electric (resistance, 60 cycle induction, 
arc or high frequency). We hope you'll let 
our symbolic friend, ‘‘Little Joe’’, guide 
you through the exposition of this equip- G STATION 
ment offered on these pages. 


Fuel fired reverbera- 
tory, holding or 
melting. 


"MOLTEN METAL IS HELD 
AT THE CORRECT TEM- 
PERATURE UNTIL PROC- 
ESSED INTO CASTINGS.” 


Fuel fired cru- 
cible or pot, hold- 
ae ing of melting, 
erator, Stationary. New 
HYNI nitrogen eenting and nS a radiant wall type 
armospnere . also available. 
fluxing- 


"MANY CASTING STATION 
FURNACES CAN BE EQUIP- 
PED WITH THE LINDBERG 
AUTOLADLE, NAMED 
‘LITTLE JOE’, AFTER ME." 


“SOME CASTINGS MAY RE- 
QUIRE HEAT TREATMENT 
AND THESE ARE HANDLED 
IN THE FURNACES BELOW." 


Cyclone heat treating, 
electric or fuel fired, 
box or pit. 
"SO, DOWN TO THE FIN- 
ies aoneer, Wee Cyclone heat treating 
° electric or fuel fired, 
CARE OF EVERY STEP. box or pit. 








BILLETS CASTINGS 





LINOBERG equipment will apply it 





60 cycle two cham- 
ber induction, 
tilting 


Fuel fired double 
reverberatory. Espe- 
cially suitable for 
alloying. Charging 
well optional. 


60 cycle, two 
chamber induc- 
tion, tilting; melt- 
ing and holding 


AS REQUIRED. MOLTEN 
METAL IS TRANSFERRED 
TO FURNACES AT THE 
CASTING STATIONS.* 


“INGOTS CAN ALSO BE 
MELTED AND HELD IN 
THESE FURNACES.” 


ow 




















60 cycle induction 
coreless, tilting, 
ideal for melting chips 


Electric resistance, 
“radiant dome,” re- 
verberatory, holding. 


60 cycle, two cham- 
ber induction, hold- Fuel fired, crucible or pot, 


ing or melting, tilting, melting 


stationary. 
1 
Electric resistance, Fuel fired, Dry-Hearth, 
crucible or pot, hold- two chamber, holding or q 
ing or melting, melting. ‘ 


stationary. 
Electric resistance, ‘‘radi- 


ant muffle,” Dry-Hearth, 
melting and holding 
nitrogen atmosphere 


“GATES. RISERS, SCRAP 
CASTINGS. ETC. GO BACK 
TO THE FURNACES AT THE 
RIGHT FOR REMELTING.* 
High frequency induc- 


tion, tilting, melting. 


Sa5 o* 
v ‘ 
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“WHY NOT GET IN TOUCH 
WITH LINDBERG FOR YOUR 


cES ALUMINUM HEATING 


NEEDS? TELL THEM ‘LITTLE 


TREATING FURNA 
Fuel fired, Simplex, rotary, JOE’ SENT YOU.’ 


horizontal drum, melting 


5 ee | We'll be glad to discuss your aluminum processing needs with you. Get in touch with your 
Thee local Lindberg Representative (see your classified phone book) or write us direct. 
Homogenizing cyclone “SS | LINDBERG FISHER DIVISION 

heat treating, elect , , 

nero i oa LINDBERG ENGINEERING COMPANY 


or fuel fired, box. 
2463 West Hubbard Street, Chicago 12, Illinois 


Los Angeles plant: 11937 S. Regentview Avenue, Downey, California. In Canada: Birlefco- 
Lindberg Lid., 15 Pelham Ave., Toronto 9, Ont. Also Lindberg plants in Argentina, Australia, 
England, France, Italy, Japan, South Africa, Spain, Switzerland, and West Germany. 





: D.C. INGOTS 
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vacuum.) 


TEST IT! You bring your test com- 
pacts to the Hayes lab. where they 
can be heat treated in production- 
scale vacuum equipment under 
varying time/temperature/vacuum 
conditions. Here you prove BE- 
FORE PURCHASE that your work 
is right for vacuum sintering, 
whether it’s stainless steel, tungsten 
carbide, cermets, refractory metals, 
glass preforms, or other ferrous or 
non-ferrous materials. You also 
determine whether or not you need 
atmosphere-protected presintering 
—a frequent requirement in this 
type of processing. 

DUPLICATE RESULTS! Next you 
work with our furnace appli- 
cations engi- 
neers to obtain 
the exact 
VACU - MAS- 
TER® design 
you need, tak- 
ing in consid- 
eration: size of 
workpieces, 
amount of pro- 
duction, fixtur- 
ing, tempera- 
ture range, 
degree of 


Model VAC-50 Series 
Cubicle Vacu-Master, 
vacuum, heat- compact cold-wall 
ing and cool- vacuum furnace. 

ing cycles, type and volatility of 
sinter binder, evolved gases, etc. The 





lab-proved procedure takes form in 
a Vacu-Master design engineered 
for your job —the right heating 
elements and power, the right size 
of heating and cooling chambers, 
the right pumping system, the right 
controls and instrumentation. 
RESULTS? GUARANTEED! Hayes 
Vacu-Masters are right now sinter- 
ing stainless steels at 2,150°F to 
2,300°F (depending on size and 
analysis of work). They’re sintering 
tungsten carbides at 3,000°F to 
3,200°F. They’re sintering glass pre- 
forms and other electronic compo- 
nents. They’re treating titanium, 
hafnium, zirconium ... AND 
THEY’LL TREAT YOUR WORK 
RIGHT! 
TRY HAYES! Take advantage of our 
store of metallurgical know-how 
and experience-proved furnace 
designs. Write for VACU-MAS- 
TER vacuum furnace Bulletins 
==] 6010-B, 5709- 
B, 5709-A... 
or ask for a 
date to visit 
our lab. C. I. 
Hayes, Inc., 
819 Welling- 
ton Ave., 
Cranston 10, 


. R. I. 
C. i. HAYES, INC. 


Established 1905 


- 
it pays to see Hayes for metallurgical 
guidance, lab. facilities, furnaces, atmos- 
phere generators, gas and liquid dryers, 


pHayes-Master (TM) power controls, induc- 
tion generators. 
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new products 
& developments 


Continued from page 2! 


Piggy-back attachments make 
additional finishing jobs possible 
MINNESOTA MINING & MANUFAC- 
TURING cOo.—Seven different finish- 
ing operations can be completed si- 
multaneously with five side tubs 


and a divider for the main tub on 
3-M’s “Honite” brand Vibrahone 
finishing machine. This is made 
possible with the use of rubber- 
lined piggy-back units which are 
attached to the Vibrahone ma- 
chine. Either two, three or five 
piggy-back tubs can be attached. 
Circle No. 239 on Reader Service Card 


New line of pot-type 
melting furnaces 

J. A. KOZMA CO.—The new Series 
NF pot-type melting furnaces fea- 
ture low fuel consumption and a 
new combustion chamber and flue 


area design which assure uniform 
circulation and distribution of heat 
to the entire pot surface. These 
furnaces are designed for melting 
and holding zinc, aluminum, lead, 
and Kirksite, as well as other non- 
ferrous metals. 
Circle No. 240 on Reader Service Card 


more New Products on page 26 





HARDENED STEEL 
DIE CASTING 
PLUNGER RINGS 
by 


AUTO 
DIESEL 
= 


1” dia. x %”’ 
and up 

Cut die cast pro- 
duction costs — 
reduce downtime 
with rings made by 
the world’s quality 
ring manufacturer. 
The hardened steel 
ring illustrated is re- 
sistant to heat and 
abrasion. Other 
Auto Diesel prod- 
ucts custom manu- 
factured to your 
specific require- 
ments. 

1. Rings of all ma- 
terials for industrial 
purposes. 

2. Plungers for zinc. 
3. Plunger tips and 
rings for aluminum. 


Try it Today .--- You'll 
Standardize Tomorrow 


Aa 


THE AUTO-DIESEL PISTON RING CO. 


3141 Superior Avenue * Cleveland 14, Ohio 
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A&M’s complete modern laboratory insures that 
every heat of every alloy meets your exact speci- 
fications. In addition our entire staff of metal- 
lurgical scientists is at your service in the solution 
of design, foundry and alloy selection problems. 
This insures you the very best in top-grade castings 
at a competitive price. 

Remember, the best in finished product can only 


be made from the best quality alloy. Producers of Quality Aluminum 


Alloy Since 1938 


ALUMINUM and MAGNESIUM, INC. 


1 HURON STREET « P.O. BOX 720 e SANDUSKY, OHIO « TELEPHONE: MAin 6-4610 
P.O. BOX 156 ° Corona, California ~ Telephone: REdwood 7-2922 
Circle No. 8 on Reader Service Card 
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new products 
& developments 


Continued from page 24 


200-ton compacting press 
BALDWIN-LIMA-HAMILTON CORP.— 
B-L-H’s Model 200-B is a four-col- 
umn, eccentric-gear unit with a 9- 
inch depth of fill. The unit is of 
mechanical design, permitting 
speedier and more economical pro- 
duction of larger powder parts than 
is possible in equivalent hydraulic 
presses. The unit has a 12-inch die 
opening with upper punch die en- 
trance adjustable from zero to five 


inches. Production rate is 6 to 24 
strokes per minute. Larger parts 
which can now be produced eco- 
nomically include engine cylinder 
liners, w vashing machine bushings, 
and similar powder iron compacts 
with total projected surface areas 
up to five square inches. 

The press has a shuttle feed to in- 
sure uniform powder fill even in 
thin-walled compacts. A pressurized 
lubricating system helps reduce 
routine maintenance and press 
down time. 

Circle No. 241 on Reader Service Card 


Tube-type furnace offers 
choice of quenches 

LINDBERG ENGINEERING CO.—Type 
RDT15-620AC20 furnace features 
a choice of quenches for easy adapt- 
ability. The furnace has a 6” I.D. 
Inconel muffle, a 20” long heat 


26 


chamber, a 20” long water-jack- 
eted cooling unit, and obtains a 


maximum heating temperature of 


2.000°F. A chute between the heat 


chamber and the cooling jacket per- 
mits either an oil quench or at- 
mospheric cooling. The compact 
unit is complete with atmosphere 
flowmeter, piping and valves. 

Circle No. 242 on Reader Service Card 


more New Products on page 80 
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POWDER 
ote] [ejpate) tite 
AND 
PROCESSING 


METALLIC AND NON-METALLIC 
POWDERS GROUND 
TO YOUR SPECIFICATIONS 


IRON POWDER 
FERRO PHOSPHOROUS 
FERRITES 

MILL SCALE 

COPPER 

TUNGSTEN 

COBALT 
NON-METALLICS 
SOLID CHEMICALS 


SCREENING AND PARTICLE SIZE 
CLASSIFICATION 


OPEN TIME AVAILABLE 


@®ee32e29<e?8est © 


Pe] CORPO 

mF 99 President St. Passaic. N. J. 
i Dept. No. 3A 

moses} Member Metal Powder ind. Fed. 

















— when you Specify 


DIE CASTINGS 
MILWAUKEE 





Milwaukee 
operates under 
the Certified 
Zinc Plan of the 
American Die 
Casting Institute. 


® Extra values provided by the 


- modern Milwaukee plant with 


every facility for Complete Die 
Casting Service. 


® Extra values provided by more 
than 52 years of continuous service 
to industry in producing precision 
die cast parts for all types of 
assemblies from small intricate 


- instruments to heavy-duty equipment. 


© Extra values provided by die 
castings which add to the worth of 
your products in design, appearance, 


E sales appeal and efficient operation. 


JLWAUKEE DIE CASTING COMPANY 


4146 N. HOLTON STREET+> MILWAUKEE 12, WISCONSIN 


Established 1909 
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- and the Direct Chill 
casting method 





FOR CONTROLLED CASTING OF 
NON-FERROUS BILLETS 


The direct chill method of casting has practically eliminated 
all of the objectionable defects that are present in most static 
castings. Because of the controls available to vary the casting 
conditions, billets cast by this method are particularly sound 
and free from segregation, porosity, and inclusions. Grain size 
and structure can be controlled or varied for different appli- 
cations. 


Direct chill casting is accomplished by pouring molten metal 
into an open end, water cooled mold that is closed at the 
bottom by a movable block. As the metal solidifies sufficiently 
to form a skin, the bottom block is lowered at a controlled 
rate and the direct chill casting is in process. A wide variety 
of shapes and forms is possible to cast in bar lengths replac- 
ing individual castings, resulting in considerable savings in 
machining and fewer rejects because of casting flaws. 


Permanent Mold Die Company is a pioneer in the direct chill 
casting process. Through the research facilities of PMD, better 
casting methods are constantly being devised . . . methods 
that insure higher quality castings at lower costs. And remem- 
ber, a Permanent Mold Die Co. engineer is available to anyone 
having die casting or tooling problems. 


WRITE TODAY FOR DESCRIPTIVE BROCHURE 











PERMANENT MOLD DIE COMPANY 


2275 E. Nine Mile Rd. * Warren, Michigan °¢* Phone: SLocum 7-8100 
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Mow trom stock... [DS] CAST STEEL GOOSENECKS! 


Whatever your die casting machine, you available from stock, too. 
can now order longer-lasting* Dodge cast Why not write us today, while you think 
steel goosenecks from stock, machined and of it? We’ll be happy to furnish complete 
sleeved ... ready for your use. details, without obligation. 

Pictured here are just a few of the many ; * wo lifol 
Dodge cast steel goosenecks that are available * Users report better than fiyeer service life! 
... ready for shipment. 

Check the ones that fit your machines— DODGE STEEL COMPANY 
then ask us for a quotation. If you don’t see Dodge Products Division 
your particular gooseneck, ask us about it. 6501 State Road 
Chances are we’ve made it and it’s available. 
What’s more, a wide variety of cast steel 
replacement die casting machine parts are © Phone: DEvonshire 2-2200 


Philadelphia 35, Pa. 


DODGE 
THE MOST IMPORTANT ALLOY IN A STEEL CASTING IS QUALITY [PRODUCTS 
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REG. U. S. PAT. OFFICE 


FIRE-RESISTANT HYDRAULIC FLUID 


GUARANTEED to cost no more 
than conventional hydraulic oil. 


H U LBU RT will guarantee that your cost of using HUL-E-MUL will 


be no greater than when using conventional hydraulic oil. In fact, wherever 
HUL-E-MUL has been used, it has invariably lowered hydraulic cost! 


HUL-E-MUL ASSURES: — 2 


» Send today for a technical bul- 
letin describing HUL-E-MUL. 


0 Longer pump life. Field-proven in over we. 
1,000 pumps. All types. 


b Complete compatability with seals, 
paints, hoses and packings used with pe- 


troleum oil. 


; CIRCLE NO. 48 ON READER SERVICE CARD 
d Approved by U. S. Bureau of Mines AND MAIL TO PRECISION METAL MOLDING 


as a fire-resistant hydraulic fluid after 
severe testing. 


you're always right in specifying HULBURT 
HULBURT OIL & GREASE CO., TRENTON & CASTOR AVES. Industrial 
JEfferson 5-8917 : Philadelphia 34, Pa. Peete aed 
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43 Stories of Cast 


Cast aluminum spandrel is locked 
in place on the 41st floor. 


























Note the alternate window-spandrel design and 
the elimination of horizontal bars creating the 
high-rise appearance. One of the unlimited pos- 
sibilities of cast aluminum panel construction. 
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Aluminum Spandrels 


N.Y. Skyscraper Creates New Markets 
for Cast Aluminum 


It took new foundry skills and engineering bravado—but 
750,000 pounds of aluminum and 6,500 castings later New 
York has a new skyscraper, a bank has new quarters, and 
cast aluminum has earned a new reputation! 


The First National City Bank Build- 
ing at 53rd and Park Ave., New York, 
pioneered new methods of building 
design and construction. It proved the 
time-saving, money-saving, versatile 
features of cast aluminum spandrel 
construction. 

Orberdorfer Foundries, Inc., Syra- 
cuse, N.Y., produced the castings. 
Seven basic patterns, with minor varia- 
tions, met all requirements. Spandrels 
were cast in jolt-rollover draw equip- 
ment from Reynolds Alloy 43. Sizes 
ranged from 4 ft.x 4 ft. to 41% ft.x9 ft. 

After sand blasting and heat treat- 
ment they were anodized to a perma- 
nent blue-gray, protected with tempo- 
rary plastic, and shipped to the 
construction site as needed. 

On the job, spandrels were easy to 
handle, ranging from 75 to 200 pounds. 


They were delivered, a floor at a time, 
and locked into place between the 
mullions. Flexible design and low con- 
struction costs were made possible by 
casting window mounts, flanges, and 
bosses as an integral part of the 
spandrel. 

Gleaming, weatherproof Reynolds 
Aluminum will never need refinishing. 
It is immune to fungus, mildew, and 
termites. It keeps the building cooler 
in summer, warmer in winter. 

Reynolds offers many alloys for 
permanent mold, sand mold, and die 
casting, plus marketing and research 
information to help you develop new 
markets for aluminum castings. Con- 
tact your Reynolds Ingot Distributor, 
your nearest Reynolds Branch Office, 
or write Reynolds Metals Company, 
P. O. Box 2346-FP, Richmond 18, Va. 


REYNOLDS ALUMINUM 


Watch Reynolds exciting TV programs on NBC: The Dick Powell Reynolds Aluminum Show 
every other Tuesday; Say When, weekdays; All Star Golf—in living color—every Saturday. 
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GREEN DENSITY—G/CC 


Better dimensional control, with economy 


...When you use A.W. lron Powder 


Little differences in the carbon additive to A.W. Iron 
Powder can make big savings in your plant. 


By use of different types of carbon additives, in iron- 
copper-carbon mixes, a broad range of dimensional con- 
trol can be achieved. This provides not only greater 
latitude in design specifications, but prolongs the serv- 
ice life of your dies. Together, these advantages result 
in closer tolerances for your molded parts at reduced 
production costs. 


The curves shown above indicate the range of dimen- 
sional change obtainable with various types of carbon. 
The cost of all these grades is almost identical. 


The Alan Wood 50-ton-a-day direct reduction plant, 
backed by years of metallurgical research, offers you 
the most advanced technology in Iron Powder. Make 
Alan Wood your Iron Powder headquarters for depend- 
able uniformity and delivery, as well as technical ad- 
visory service. 


ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 


FOR MORE 
INFORMATION 


IRON POWDER DIVISION 
NAME AND TITLE 


Please send me A.W. Technical Data Bulletin #3, which gives additional 
details on copper-carbon additives. 





ALAN WOOD STEEL Compo 





COMPANY ADDRESS 





Conshohocken, Pa. CITY 





ST 





AMERICAN STEELMASTERS FOR 135 YEARS 
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POTOMAC’ M IS THE 
FASTEST GROWING DIE STEEL 
IN THE DIE CASTING INDUSTRY 


@ Product Quality —the characteristics and properties you require 
in a die block . . . the machinability, stability, response to 
heat treatment . . . the right grade for your job. 


@ Facilities —unmatched, by anyone, anywhere . . . production 
equipment specifically designed for the job at hand. 


@ Availability —stock on the shelf, finished and ready for you . . . and 
job-shop delivery schedules, the industry’s most dependable. 
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PRODUCT 
QUALITY 


through w@ @ ically created, and specifically processed for you . . 


...A-L’s 2,000 Ton Forging Press 


Production equipment specially de- 
signed for the job at hand is part of 
the story. The direct pumping facil- 
ity and fast, closely controlled action 
of A-L’s unique forging equipment 
permits greater reductions in area 
from ingot to billet in a single heat- 
ing, and results in complete ingot 
reduction in a relatively short time, 
with fewer reheats necessary. Cou- 
pled with A-L’s ability to produce 
ingots up to 40’’, of superior quality 
as-cast, the capacity of this press to 
rapidly and completely work such in- 
got grain structure inevitably results 
in an exceptionally high center qual- 
ity in the billet, together with a re- 
fined grain structure more responsive 
to heat treatment. Substantially im- 
proved mechanical properties are 
obtained in the forged die blocks, 
with particular improvement in 
transverse tensile strength and 
ductility. 


Die quality clear to the center . . . upset forging quality . . . and in 
pressed billet stock! That’s what puts Potomac M .. . A-L’s H-13 
Die Steel . . . in a class by itself. And that’s the kind of quality 
that’s absolutely mandatory for the intricate interior patterns in 
today’s complex diecasting dies. 

Quality like this has been associated with Allegheny Ludlum Die 
Steels over the past 20 years, during a period when die blocks were 
generally running less than 1200 pounds. Holding rigid specifica- 
tions on ultrasonic soundness, grain size, and response to heat 
treatment in blocks of this size was one thing. Offering consistently 
higher quality in much larger die blocks . . . more and more the rule 
these days . . . is something else again. 

But, Allegheny Ludlum has become the specialist in doing just 
that . . . in providing these massive chunks of steel with the same 
center quality, machinability, and mechanical properties generally 
associated with much smaller sections. 


And here’s what it means to you 


It means that Potomac M dies have greater strength in the 
transverse direction, and combine the ultimate in toughness with 
machinability and size stability. It means water cooling channels 
may be employed without the risk of cracking your dies due to 
thermal shock. It means better resistance to abrasion and soften- 
ing at elevated temperatures . and, greater resistance to wash 
and heat checking. Most important, it means Potomac M is specif- 


. the most 
practical and useful material for your diecasting needs. 
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...A-L’s Vacuum Degassing 


Potomac M Die Steel is vacuum 
degassed . . . as a matter of routine. 
Vacuum degassing results in a clean- 
er steel, without blemishes or sub- 
surface discontinuities . . . those 
imperfections which often reveal 
themselves in the die only after 
considerable machining has been 
done. Vacuum degassing produces a 
steel with lower oxygen and hydro- 
gen content, with greatly reduced 
tendency toward microcrack forma- 
tion, with fewer nonmetallic inclu- 
sions . . . a steel with better, more 
reliable mechanical properties clear 
through. 


..A-L’s Special Melting 


For the unusual die applications re- 
quiring the ultimate in cleanliness 
and center quality, Allegheny 
Ludlum now offers its Consutrode® 
Potomac M. For requirements in- 
volving a super-finish die, the supe- 
rior cleanliness of this vacuum 
melted product assures the die maker 
of an unblemished working surface 
clear through the workpiece. Equally 
important, this vacuum melted steel 
provides an improved transverse 
ductility in large die blocks, particu- 
larly applicable to dies which require 
the ultimate in toughness and resist- 
ance to thermal shock. 


...A-L’s Machined Finish 


All bars and blocks in the larger 
sizes are milled to a finish that per- 
mits die layout right on the steel we 
ship. Finished closer to final size, 
there’s much less wasted metal to 
wind up as chips on the floor of your 
shop. Allegheny Ludlum Potomac M 
die blocks are delivered to you free 
from scale and decarburized surface 
areas, and ready for your diemakers. 
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Allegheny Ludlum’s Potomac M is part of the Steelector Program, 
a unique system which enables tool steel buyers to select the proper 
steel on the basis of intended application, and check on the avail- 
ability of the desired size and shape before any purchase decision 
is made or any paperwork issued. Individual Data Stock Lists for 
each Steelector Grade clearly set forth the size and shapes of bars 
and billets available from stock... sizes which will serve the 


requirements of all users. This is all finished stock . . . over 320,000 
pounds of Potomac M .. . on the shelf, ready for you. And, it’s 
backed up by over 180,000 pounds of Potomac M billet stock, 
ready at the mill for finishing to your specifications, should the 


size, weight or shape of your order take it out of depot stock cate- 
gory. To learn how you can take advantage of this special stocking 
plan on tool and die steels, contact your local A-L Representative, 
and ask him about the Steelector Program and the job-shop avail- 
ability of special sizes, or write Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


7 
’ ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country 
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For safer, faster diecasting — 


EMB N10 &12A 























MACHINE SIZE 


No. 12A 





Wt. per shot zinc base Ibs 2% 
Wt. per shot aluminum Ibs 
Max. die 

Platen stroke 6” 











6.3 
2.1 


20” x 12!/2” 








Larger sizes available 


j 
| 








No fire risk—they’re powered by 
compressed air at 150 Ibs|sq. in., 
controllable by a self-contained hy- 
draulic system — with no slam. 


Simple to operate and robust in 
construction, they can be easily 
serviced by any good mechanic — 
there are no electrical gadgets. 


Manual control for setting up, 
automatic for production. 


Zinc furnace fired by coal gas, 
natural gas or oil. 


Takes only 2 hours to convert from 
hot to cold chamber. 


E. M. B. Co. Ltd. 


WEST BROMWICH - ENGLAND 


EMB No. 10 Automatic Diecaster for Zinc 
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Eliminate 
costly machining with 


INVESTMENT CASTINGS 


Do your small parts have 4, 5 or more machining operations? 

Do they require materials that are difficult to machine? 

If so, you should investigate V-R Investment Castings. Machine 
operations are entirely eliminated, yet intricate details are held 

to exacting tolerances. You can design for function regardless of shape. 
Multiple parts are often produced as single units. V-R engineers 


can develop and cast the proper material to meet the requirements 


of your application. Send us your specifications today. 


COMPLETE DESIGN 
FREEDOM 

without compro- 
mise for production 
limitations. 


WIDE CHOICE 

OF ALLOYS 

to meet your re- 
quirements for re- 
sistance to heat, 
corrosion and wear. 


CLOSE TOLERANCES 
MAINTAINED 
throughout entire 
production 
quantity. 


EXPERT METALLURGISTS 
AND ENGINEERS 
make recommenda- 
tions on your 
application. 





PARTS SHOWN 
ACTUAL SIZE 


CREATING THE METALS THAT SHAPE THE FUTURE 


WFR.) VASCOLOY-RAMET 


872 MARKET ST. WAUKEGAN, ILLINOIS 
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news of industry & associations activities of people, companies & 


groups in the precision metal molding industries 


promotions 
& changes 


National Lead Co., Doehler-Jarvis Div.— 
Alfred F. Bauer has been appointed man- 
ager of the Doehler-Jarvis Div. Bauer 
was previously assistant general manager 
and was responsible for the division's 
research and development program. 


Southern Die Casting & Engineering 
Corp.—Earl W. Rearwin has been named 
president. For four years previously, 
Rearwin has been chief engineer at 
Reed-Prentice, and will remain on the 
engineering staff there in an advisory 
capacity. 


Dixon Sintaloy Inc.—Philip R. Lochner 
has joined the firm as general sales man- 
ager. 


Mallory Metallurgical Co.—H. James Fil- 
lenwarth, Jr. has been promoted to con- 
troller. He has been Mallory’s chief 
accountant since January. 


Cannon-Muskegon Corp.—Peter Stefan 
has been appointed sales manager. He 
was previously with Western Gold & 
Platinum Co. 


American Zinc Institute, Inc.—Lewis E. 
Gage has been appointed to the market 
development staff. He was previously ad- 
vertising and sales promotion manager 
for Burndy Corp. 


Micro-Metals Corp.—Michael K. Tudor 
has been named executive vice president 
and a director of the firm. He is also 
president of Allied Industries, Inc. and 
Tudor Industries, Inc. 


more on next page 


BAUER REARWIN 
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ICI holds ninth annual meeting 

The ninth annual meeting of the Investment Casting lustitute will 
be held November 1-2, 1961 at the Park-Sheraton Hotel in New York 
City. 

The “Presidents’ Roundtable” and the annual meeting of the ICI 
will be held on Wednesday, November 1. The “Roundtable” is attended 
by presidents and general managers of regular member companies, 
where the management programs of the ICI are discussed. Such topics 
as the distribution of the ICI book “How to design and Buy Investment 
Castings” and other co-operative promotional programs will be dis- 
cussed. 

On Thursday, November 2, 1961 ICI will sponsor a technical session 
devoted to discussing new developments in the investment casting in- 
dustry. 

J. M. Webb, H. J. Sherwood Co., Inc., and R. A. Applewhite, Amer- 
ican Lava Corporation, will discuss the merits, usefulness, and eco- 
nomics inherent in preformed ceramic cores. Irwin Lubalin, Shaw 
Process Division, will discuss new developments in the Shaw Process. 

Professor M. C. Flemings, M.L.T., will review research on investment 
castings being done at M.LT., T. F. Kaveny, Union Carbide Metals 
Company, will present a paper on deoxidation practice — principle and 
and application. 

David Hoadley, Hitchiner Manufacturing Co., will discuss invest- 
ment casting technical developments in Europe. 

Additional information regarding ICI’s Ninth Annual Meeting can 
be obtained from the Investment Casting Institute, 27 E. Monroe, 
Chicago 3. 


Vanadium-Alloys men receive patent 

Two Vanadium-Alloys inventors, William L. Batten and George A. 
Roberts, received a patent recently from the United States Patent Office 
as a result of several years of research and testing to develop improved 
equipment with which to atomize molten metal for the production of 
prealloyed powders. 

A key feature of the invention is an improved nozzle design within 
the powder disintegrator which permits better direction of the liquid or 
gas spray jets against the molten metal stream, thereby providing in- 
creased control of powder particle shape and quality. 

Powders made with the new equipment are said to be of higher 
quality, with lower surface oxide, better green strength, and a more 
desirable shape for molding into structural parts. 

more Industry News on page 41 
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use Southwestern 


MICROCRYSTAL GRAPHITE 


for Copper and Bronze Compositions 
and for Increased Hardness 
In Structural Iron Parts 


SINTERED PROPERTIES 


of Iron-Microcrystal Graphite 
and lron-Copper-Microcrystal 


Graphite Compositions ROCKWELL HARDNESS — Re 


M P | Standard Bars — Sintered at 2050°F 
— 10 min. Atmosphere of Cracked Ammonia 
— Continuous Production Furnace 


TOTAL CARBON GREEN DENSITY 
AFTER SINTERING 6.4 gm/cc 
Grade 1645—.81% ELONGATION (% in 1”) 
Grade 1652—.84% 99% Fe—1% C 
Grade 1651—.86% Grade 1645—2.5 
Grade 1652—2.0 
Grade 1651—3.0 


Send for a test sample (no charge) of one 


or all Grades of Microcrystal_ Graphite. GRADE 1645 1652 1651 1645 1652 1651 


%Fe 99 99 99 94 94 94 
%*tu —- — — 5 5 5 
sc. i 1 1 1 1 1 


Compositio 


90 we JENSILE STRENGTH — 1000 P. S. |. 


80 
70 
60 
50 
40 
30 


0 

GRADE 1645 1652 1651 1645 1652 1651 
S%fe 99 99 99 94 94 94 
2%Ctu — — — 5 § § 
E%C 1 1 1 aR eee 
oOo 


icrocrystal 


a product of 
SOUTHWESTERN GRAPHITE COMPANY 


GRAPHITE ROAD, BURNET, TEXAS 
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promotions 


& changes 
Continued 


Paragon Die Casting Co.—Harold H. 
Bush has been named sales manager in 
the Detroit area. 


Misco Precision Casting Co.—Richard W. 
Arter has been appointed sales manager 
of Airfoil Products, James H. Boyle is 
sales manager of Special Products, and 
Rex Eberly is sales manager of industrial 
products. 


Aluminum & Magnesium Inc.—A. M. 
Randolph Charrington, Jr. is the new 
Eastern representative. He was formerly 
vice ieepalihent of sales for North Ameri- 
can Smelting Co. 


Oakite Products, Inc.—Robert P. Jones, 
formerly New England division manager 
of the firm, has been assigned to the 
New York headquarters. He is succeeded 
in New England by Roger R. Heroux, 
who was the representative in Spring- 
field, Mass. 


Pangborn Corp.—John V. Haider has 
taken the post of manager of the Pitts- 
burgh sales district, succeeding John D. 
Wise, who recently retired. Melvin R. 
Price has joined the firm as sales engi- 
neer in the Pittsburgh district. 


Apex Smelting Co.—William R. Bayer 
has been elected president of the firm’s 
subsidiary in Long Beach, Calif. David 
Schiffer has been elected assistant vice 
president in Cleveland, and Erik Wind- 
miller has assumed the same capacity in 


Chicago. 


Crucible Steel Co. of America—William 
G. Scharnberger has been appointed to 
the newly created position of sales man- 
ager of the Magnet Division. He was 
formerly manager of Spaulding Cast 
Specialties. 


Ipsen Industries, Inc.—Charles W. Brun- 
stetter is general manager of the firm. 
He was previously vice president of 
Astro-Metals Corp. 


Metals Disintegrating Co., Div. of 
American-Marietta Co.—John B. Haert- 
lein has been appointed chief metal- 
lurgist. 


Olin Mathieson Chemical Corp., Metals 
Div.—Derek Richardson has been named 
vice president-marketing, Chemicals Di- 
vision, and has been succeeded by Fred 
H. Edgar, who is now division vice 
president—aluminum sales in the Metals 
Division, Edward B. Reynolds has been 
appointed assistant director of aluminum 
field sales, and Charles I. Vogel has 
been named manager of the Eastern 
sales region. 
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news of industry 
& associations 


Continued from page 39 


Warwick moves into new plant 

Warwick Industrial Furnace & 
Engineering Corp. recently an- 
nounced the relocation of its plant 
and offices to 9219 Park Ave., 
Franklin Park, Illinois, a suburb of 
Chicago. The firm was formerly 
located on West Chicago Avenue 
in the city proper. 


American Sinterings changes 
name 

Engineered Plastics and Ameri- 
can Sintering, Inc., of Watertown, 
Conn., has officially changed its 
name to Engineered Sinterings and 
Plastics, Inc. 

The firm has started to clear 
land to begin construction of a new 
22,000 square foot building located 
in a recently-opened industrial park 
in Watertown. 


Micro Metals wins steel contract 

A three-quarter million dollar 
contract for the production of 18,- 
000 gross tons of steel briquettes 
has been awarded to Micro Metals 
Corp. 

The briquettes, weighing ap- 
proximately ten pounds each, will 
be exported to a leading Japanese 
steel producer for use as an addi- 
tive to steel in the production of 
ingots. 


Stokes opens western office 

F. J. Stokes Corp. has opened a 
new West Coast facility at 3761 E. 
Colorado Blvd. in Pasadena to pro- 
vide close-at-hand engineering rep- 
resentation and technical service 
and prompt deliveries from stock 
of many of its standard items of 
equipment for vacuum processing, 
molding, tabletting and compact- 
ing. 

F. Theodor Hahn has been ap- 
pointed district manager in charge 
of the new facility. Albert V. Bick- 
nell has been named sales engineer 
for the press division, with James 
A. Fox as sales engineer for the 
vacuum equipment division. John 
A. Kershaw has become district 
service engineer. 
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Yes sir . . . Warwick 
Stationary Iron Pot 
Furnaces for use in 
melting Zinc or Alu- 
minum for Die Casters 
or Permanent Molders 
save... They save melt- 
ing time... fuel... 
man power ...on origi- 
nal cost ... metal . 

and produce castings 


of such a superior quality that rejects are at a minimum. In fact, they save 


you ... money! 


Designed and built by Warwick Foundry Engineers and backed by 
over a half century of operational experience, each and every Warwick 
Furnace assures highest efficiency, economy of operation and years of 
trouble-free service. Capacities range from 125 to 10,000 Ibs. of Aluminum 
or 350 to 27,000 Ibs. of Zinc. 


FOR LARGER CAPACITIES, FOR THE SMELTER, EXTRUDER, 


BILLET CASTER OR ANY OTHER PURPOSE, 


WARWICK 


MAKES THE BEST DOUBLE CHAMBER, DRY HEARTH AND 


REVERBERATORY FURNACES .. 


. ANY SIZE DESIRED 


WARWICK STATIONARY CRUCIBLE 
ALUMINUM MELTING FURNACES 


Here is a furnace that will 
prove a decided asset to any 
Die Casting or Permanent 
Mold Plant. Used as a 
breakdown or holding fur- 
nace or both it will produce 
perfect metal for casting at 
the rate of 200 to 1000 Ibs. 
Aluminum. It is designed 
for utmost efficiency and 
economy. Ease of operation 
and operator comfort is as- 
sured by the extra wide dip 
out opening and the built 
in heat shield. 








Write, wire 
or call for 
full informa- 
tion today 


WARWICK INDUSTRIAL 


FURNACE & ENGINEERING CO. 


9219 PARK AVENUE 


e FRANKLIN PARK °¢ ILLINOIS 
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THE NEW ENGLAND DIE CASTING COMPANY, West Haven, Conn. 


CHAS. W. OHSE, Pres 
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METAL CHOICE 


FRevyinc on vendors’ recommendations for specifying alloy is usually a sound 
practice. Reliable vendors know what can be done with the metals they cast, 
extrude or compact. And following, or at least requesting, vendors’ recommenda- 
tions is a partial safeguard against overdesign and unnecessarily high part costs. 

There obviously should be limits. A designer worth his salt won't let the 
recommendations of vendors be his crutch, his escape hatch for not knowing the 
properties of processes and alloys. Suppose a designer deals only in parts offering 
no real design challenges? Still, he limits his outlook and potential if he does 
not learn more material properties. 

For example, how many designers know which die casting alloy resists high 
temperature creep under heavy load? What powder blend produces a powdered 
metal part with an ultimate te nsile strength of 85,000 psi? What alloy and process 
produces parts with ultimate tensile strengths of 180,000 psi? Can die castings be 
held to tolerances in the tenths of thousands? 

These questions were drawn from case histories discussed in this article. 
Naturally, no designer would be expected to know the answers to questions such 
as these at the drop of a hat. But the questions do show some of the intricacies of 
alloy and process selection. They show how designers are combining alloy and 
process to meet both common and unusual requirements. 

For a handier, more complete tabulation of physical and mechanical properties, 
cataloged according to process, consult the tables beginning on page 60. And 
watch future issues for conprehensive articles about many of the parts discussed 
in the case histories. 
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lytic action from the boat's electrical 
system. As the collar corrodes, it saves 
the propelier and propeller shaft from 
this same electrolytic action. A solid 
zinc collar wears and becomes loose, 
but the bronze insert keeps the fit 
tight. 


Nickel brass plaster mold 
casting meets sanitary specs 
for food machinery 


All exposed parts on food process- 
ing and packaging machinery must 
be kept clean and free of contamina- 
tion. Surface finish must not have 
any pit marks in which bacteria or 
contamination can lodge. That is why 
this part was made as a 22% nickel 
brass plaster mold casting. The alloy 
polishes to a mirror finish similar 
to stainless steel. This makes it easy 
to keep clean. 


C-355 aluminum investment 
casting keeps centrifugal 
stresses low 


For parts which spin at high ro- 
tational velocities, centrifugal stresses 


must be carefully considered. That's 


why this turbocharger impeller was 
made as a C355-T61 investment cast- 
ing. Investment casting permitted the 
complex shape, and specifying alumi- 


num kept centrifugal stresses low. aa 


C355-T61 was chosen as the 

because of its high strength and be- 
cause it yields very sound castings. 
This alloy has mechanical p: ies 
superior to 355. C355 ultimate 
strength is 5000 psi higher, yield 
strength is 1000 psi higher, and its 
elongation is i0% instead of 4%. 
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Cramer Posture Chair Co., Inc. 9 


A108 aluminum permanent 
mold casti are easy 
to remove mold 


Generally, silicon aluminum alloys 


_ cast best in permanent molds. As a 
"permanent mold casting solidifies on 
4 iis masts atts of the the. 

» stresses develop. This requires that 
_ the casting must deflect slightly to 


shrinkage 


facilitate removal from the mold. Sili- 


' con aluminum alloys like A108 will 


give where others will break during 
solidification in the mold. For this 
reason A108 was chosen as the alloy 
for this office chair seat base. 


E.C. aluminum extrusion is 
highly conductive 


E.C, aluminum, the material from 
which this bus bar is extruded, has 
a minimum electrical conductivity of 
61% of International Annealed Copper 
Standard at 20°C. E.C. is 99.45% pure 
aluminum and high electrical con- 
ductivity is about its only virtue. 
Typical yield strengths are only about 
4000 psi, while ultimate tensile 
stren is 12,000 psi. However, 2- 
E.C. has been developed with sub- 
stantially improved mechanical prop- 
erties with a very small decrease in 
electrical conductivity. 


Aluminum 13 die casting has 
thin walls, good properties 


This die cast swivel connector for 
a vacuum floor cleaning appliance 
must have thin walls, close toler- 
ances, and better than average cor- 
rosion resistance. Also, it must have 
low porosity because it is used at low 
pressure. For these requirements, alu- 
minum 13 has the most suitable prop- 
erties. This alloy is also often used for 
large parts with intricate, thin sec- 
tions. 
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Aluminum 218 die 
meets strength and 
requirements 


Two requirements were sap on 
the die ait trigger guard rifle. 
It had to have. good strength and 
ductility, and it to take a jet 
black anodize. 218 aluminum offered 
the best combination of these proper- 
ties. He bet 9 S700 ee 
a 45,000 psi ultimate s | 
an 8.0% elon ation. silane | Doehler-Jarvis Div., National Lead Co. 
ance is BC 5 This alloy also — 
holds up well in fatigue applications. 


opper plaster mold casting 
Hee ar goonaheasiaa 
properties 





ic high conductivity 
cote ace for the plaster 
mold cat an Saee 
former switch gear equipment. This 
material has a conductivity rating of 
85% or better. The metal for the con- 
tactor is vacuum de-gassed and 
poured into evacuated molds to ob- 
tain a very dense part with the great- 
oe ee 

contacting surfaces 


castive & egret uh teuneiiinan se 
peg secondary finishing opera- 


Cc r infiltrated part has 
mechanical properties, 


low porosity . Universal Castings Corp. 


The powdered metal sleeve for a 
high e air hose coupling has 
sever im 
must have sufficient ductility to allow 
easy action knurling of the out- 
proton er. It needs sufficient ten- 
ile impact strength to withstand 
repeated rough handling. — it 
must not have micro- 

2 in enka nhated to sills 

requirements an iron, carbon, | 
infiltrated material was AS 
fully infiltrated structure and 
0.6 com carbon provide ample 
margin to meet the requirements. , 


Dixon Sintaloy Inc 
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Die cast A360 conducts heat 
well, resists corrosion 


Design requirements for this die 
cast fey pan called fee: tiah thenad 
conductivity and corrosion resistance. 
That's why A360 aluminum was 
specified. Besides being a = 
eral purpose die casting 
has very good corrosion une 
and a thermal conductivity higher 
than most other alloys. 


Doehler-Jarvis Div., National Lead 


Aluminum bronze impact 
extrusion has good 
mechanical properties 


This piston is used in a valve which 
operates under high pressure. To 
achieve high mechanical properties 
it was impact extruded from an alumi- 
rum bronze alloy containing 5% nickel. 
The sectioned part on the left is as- 
impacted and will be heat treated 
for maximum properties. The part 
on the right has been machined to 
final size. Besides high mechanical 
properties, impact extrusions elimi- 
nate porosity, and allow design flex- 
ibility. Other benefits are excellent 
grain refinement, close dimensional 
tolerances, reduced machining, and 
high production rates. 


Janney Cylinder Co. 


Close tolerances held with 
die cast zinc 


An as-cast dimension of +-0.003, - 
0.000 is held for this motor end cap 
die cast in $3 zinc (AG40A). The 
cap aligns a fan and vacuum stream 
baffles in a vacuum- floor cleaner. 
It would have needed much machin- 
ing to insure proper register if it had 
been cast in any alloy except zinc. 
The only re required for the 
zinc die casting is the tapping of four 
holes. The ductility of zinc is another 
advantage. It permits a stamped bear- 
ing mount to be staked into the cai 
Any other die cast alloy poate 3 
would have needed a more compli- 
cated fastening method to hold the 


mount, 


Hamilton Beach Div., Scovill Mfg. Co. 
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Eastern Castings Corp 


Eaton Mfg. Co. 


ance, with high casting fludity, beryl- 
lium copper was selected for an in- 
vestment cast key for a tamper-proof 
lock. This alloy also resists fracture 
under high loadings. The key has 
four flutes to make duplication im- 
possible on conventional key-cutting 
equipment. The flutes formerly were 
machined. Now they are investment 
cast to the same tolerance at a 50% 
saving. 2 


Die cast A380 needs no 
polishing prior to enameling 


Low finishing cost was one of the 
big reasons these microscope com- 
ponents were die cast in A380 alumi- 
num. This alloy provides an as-cast 
hardware finish that needs no polish- 
ing prior to the application of a 
smooth glossy coat of enamel, The 
good mechanical properties and cast- 
ing characteristics of .A380 let the 
designers use thin walls and webs 
to build strong, rigid sections essen- 
tial for the components in a quality 
optical instrument. 


infiltrated steel powdered 
metal takes heavy 
impact loads 


The driving dog for a two-speed 
clutch for an automatic washing ma- 
chine takes heavy impact loads when 
the dog engages and picks up the 
full load the washing , 
Regular metal powders did not with- 
stand the impact or the resulting wear 
on the end lugs. But an IF-2 iron- 
carbon-copper infiltrated steel alloy, 
proper part design,’ and special proc- 
essing procedures produced a part 
with outstanding performance and 


low cost. 





of. 


Dixon Sintaloy Inc. 
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Arwood Corporation 


Racine Die Casting 


356 aluminum investment 


castings meet shrinkage 
requirements 


Most of the parts comprising the 
master handle and the slave end of a 
master-slave manipulator are invest- 
ment castings. These manipulators du- 
plicate human hand and finger move- 
ments in the remote handling of ra- 
dioactive substances which are too 
“hot” for humans to get near. Alumi- 
num was selected because lightness 
was one of the requirements. Heavy 
components in the delicate manipula- 
tor could not be tolerated. 356 alumi- 
num was chosen to meet all shrinkage 
requirements. 


380 aluminum die casting 
is light, rigid, economical 


The motor housing for a home 
cleaning appliance had to be light. 
But the housing incorporates a han- 
dle mount, and rigidity requirements 
narrowed the choice for the housing 
material to aluminum among the light 
metals. Aluminum’s 10.3 million psi 
modulus of elasticity keeps the de- 
flections low at the handle mount, 
eliminating the possibility of the han- 
dle em Requirements for ap- 
pearance tolerance conformed to 
conventional industry practice. There- 
fore, 380 aluminum was selected be- 
cause it is considered to be one of 
the best general purpose die casting 
alloys. 


Non-toxic AX31C magnesium 
extrusions are used for food 
handling equipment 


A gyratory screening unit for the 
chemical processing and food indus- 
tries makes extensive use of magnesi- 


, the magnesium parts are easier 
to handle and disassemble when the 
unit is cleaned or repaired. AX31C 
was selected for the extrusions be- 





bearing housing for 

high strength : 

cient of thermal expansion assures 
proper maintenance of alignment over 
broad temperature ranges. Process 
and material were also chosen to 
achieve the desired while 
maintaining reproducible, high di- 
mensional control. CPT-2A has a yield 
strength of 70,000 psi and an ultimate 
tensile strength of 85,000 psi. 


PH15-7Mo steel extrusions 
have high tensile strengths 


The B-70 bomber has created an 
unprecedented demand for high per- 
formance materials. It will use 350 
basic extruded shapes, and between 
75 and 80 percent of these will be 
PH15-7Mo steel. These extrusions 
have an ultimate tensile strength of 
180,000 psi after heat treating. Ex- 
trudin tly enhances the proper- 
ties oF aa wc Be by aligning the 
metal grain. If machined from rolled 
bar stock, the same material would 
have an ultimate strength of 
100,000 psi after heat treating. PH1 
7Mo is easily formed but it can be 
hardened to high strength levels by 
simple heat treatment. Where limited 
ductility or workability are permis- 
sible, m4 can be sardoced to an ulti- 
mate tensile strength of 265,000 psi. 


Zinc die casting has 100% 
thread alignment across 
parting line 


The $3 zine die cast bushing on the 
left replaces the screw machine part 
and stamping shown next to it. The 32 
pitch thread on the bushing is 
cast to class 2 thread tolerances with 
«repent ee 
ment across the parting line. 

%” hole in the bushing has a tolerance 
of +0.001”, allowing only one degree 
draft on the taper pin. Lg 
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Hitchiner Mfg. Co. 


Monarch Aluminum Mfg. Co. 


Steel investment casting. 
extends tool life 


The cutting blade for a commercial 
can opener was stamped from 1010 
steel. The first investment castings for 
the blade were made from SAE D-2, 
an air-hardening, high chromium and 
high carbon steel vastly superior 
to the stamped part. However, con- 
tinued development with the al 
produced a modified D-2 which, al- 
though it has increased the cost of the 
blade 100% over the original stamp- 
ing, it adds 400% to the tool life. . 


A356-T6 permanent mold 
castings meet high strength 
specs 


An edict from the U.S. Bureau of 
Roads demanded that aluminum 
bridge rail posts used in the Federal 
Highway Program conform more 
closely to the properties of the mas- 
sive steel and concrete railings com- 
monly used. Therefore, the 356-T6 al- 
loy formerly used for the permanent 
mold cast posts has been replaced by 
A356-T6. The decrease in the iron 
content from 0.6% to 0.1% has increased 
the ductility of the casting by im- 
proving the minimum elongation from 
3%-5% to 10% in test bars machined 
from the casting. 


356-T6 aluminum plaster 


mold casting meets aircraft 
standards 


356-T6 aluminum was selected for 
this plaster mold casting because of 
its high silicon content. This contrib- 
utes to good casting characteristics, 
particularly advantageous with thin 
sections. The alloy also maintains high 
strength after heat treating. The cast- 
ing is a mount for an aircraft electrical 
control device, called an interval- 
ometer. The mounts are highly loaded 
with both steady and vibratory loads. 
The castings are sound enough to 
eliminate the need for X-ray inspec- 
tion. 
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F132 aluminum die casting | 
has high hot hardness 


The aluminum driving torus for an 
automobile automatic transmission 
mates with parts made of steel. These 
steel parts tend to indent the soft sur- 
face of the standard aluminum alloys 
at elevated temperatures. By die cast- 
ing the torus in F132 aluminum the 
hot hardness is increased to a point 
where indentation no longer takes 
place. F132 contains 1% Mg, 3% Cu, 
and 9.5% Si. 


Cobalt-base investment cast- 
ing replaces human hip joints 


This investment casting replaces 
fractured human hip joints. It is cast 
from a cobalt-base alloy (AMS 5385) 
equivalent to Stellite 21, a material 
often used for jet engine blades. Al- 
loy requirements were severe. The 
part must be impervious to body 
chemicals, exhibit uniform grain struc- 
ture and high density, and pass 100% 
X-ray and zyglo inspection. The alloy 
selected is virtually impossible to. ma- 
chine, particularly in the intricate con- 
figuration of this part. Investment 
casting was the only economical meth- 
od of fabrication. The as-cast surface 
normally requires only light polishing 
before final use. 


Zinc die casting held to 
extremely close tolerances 


A motor end plate die cast in $3 
zine alloy is held to extremely close 
tolerances, and at an economical piece 
cost. The inside diameter is cast to 
0.2495” +-0.0005, -0.0000. The out- 
side diameter is cast to 0.3750” 


be almost impossible to machine to 
these tolerances, a situation quite un- 
usual! for die cast parts. course, 
tolerances like these are unattainable 
in any die cast metal except zinc. 
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GREENLEE-B&T 


DIE CASTING 
MACHINES 


HOT AND COLD CHAMBER, 125 TONS TO 1000 TONS 


FOUR-CORNER LOCK-UP MOTORIZED DIE HEIGHT ADJUSTMENT SUPERIOR HYDRAULIC SYSTEM 


e High-Speed Operation 
e Jop-Quality Production 
e Many Design Advantages 


The number of Greenlee - B & T Die Casting Machines in use increases steadily 
each year. This is convincing proof that Greenlee - B & T builds the kind of 
a machine that cost-conscious, production-minded die casters need and want. 


The Greenlee - B & T four-corner lock-up helps give you greater holding 
power, best die alignment and lower maintenance. Only Greenlee - B & T 
offers this unique, toggle locking mechanism. 

With the Greenlee - B& T motorized die height adjustment 

you can adjust for set-up or tonnage control at the touch of a button. 
Provides easier control without sacrificing rigidity. 


A superior, extra-quality hydraulic system is standard equipment on 
Greenlee - B & T Die Casting Machines. It meets J.I.C. specifications, 
minimizes leakage losses and reduces maintenance. 

Other Greenlee - B & T design advantages include two stage, variable-speed 
shot control, large hydraulic shot lines and automatic operation. 


==, _ Bel MACHINERY COMPANY 
Ld a A DIVISION OF GREENLEE BROS. & CO. 


217 W. EIGHTH STREET + HOLLAND, MICHIGAN 

















GREENLEE-B &T HOT CHAMBER MACHINE SPECIFICATIONS (ZINC) 





TONNAGE 


125 


250 


400 


500 


600 


800 


900 


1000° 





Tie Bar Centers 


17x17 


23 x 23 


28\/2 x 
28/2 


31x31 


35x35 


41 x4l 


43\/p x 
43'/, 


48x 48 





Tie Bar Diameter 


2/2" 


4" 


5" 


5!/," 


6" 


7" 


77," 





Front & Back 
Plates 


22x21 


5" 
31x31 


37x38 


42 x 42 





Movable 
Plate 


4" 
22x21 


5" 
31x31 


6" 
37 x 38 


i. 
42 x 42 


9" 
47x48 


10" 


i" 
58 x 58 


12" 
64 x 64 





8" 
47x48 


10" 


tg 
58 x 58 


12" 
64 x 64 





Die Thickness 


6" - 16" 


10" - 22" 


10" - 26" 


12" - 30" 


12" - 32" 


20" - 40" 





Die Stroke 


10" 


13" 


14" 


12" -17" 


17" - 22" 





Shot Cylinder Dia. 


2/2" 


4" 


4" 


5" 


5" 


5" 


—_———+ 





Shot Cylinder Stroke 


6" 


9" 


9" 





Horsepower — RPM 


15x 1200 


20 x 1200 


30 x 1800 


30 x 1800 


40 x 1200 


40 x 1200 


50 . 1200 


50 x 1200 





Machine Size — Width 
Length 
Height 


4'0" 
11'8" 
8'0" 


5'6" 
15'6" 
we 


7'0" 
17'0" 
8'0" 


6 
18'6" 
8'6" 





8'0" 
20'6" 
10'2" 


8'0" 
22'0" 
11'0" 


8'0" 
23'0" 
11'6" 


8'9" 
26'6" 
12'2" 





Machine Weight, Lbs. 


10,500 





21,000 








30,000 





33,500 





45,500 








62,500 





67,000 


83,000 








GREENLEE-B &T COLD 


CHAMBER MACHINE 


SPECIFICATIONS (ALUMINUM) 





TONNAGE 


125 


250 


400 


500 


600 


800 





Tie Bar Centers 


17x17 


23 x 23 


28!/2 x 
28!/, 


31x31 


35x35 


~ 
41x4l 


900 


43'/2 


43x | 


1000" 


48 x 48 





Tie Bar Diameter 


2/2" 


4" 


5" 


51," 


6" 


7" 





Front & Back 


Plates 


" 


22x21 


6" 
31x31 


37x 38 


" 


42 x 42 


9" 
47x48 


10" 
56x 56 





Movable 
Plate 


4" 
22x21 


31x31 


6" 
37 x 38 


42 x42 


3" 
47x 48 


10" 
56 x 56 





Die Thickness 


6" - 16" 


10-22 


10-26 


12-30 


12 - 32 


16 - 36 





Die Stroke 


10" 


13" 


14" 


12-17 


14lf - 
19!/2 





Shot Cylinder, Dia. 


37." 


4\/," 


5" 


5!/." 


6!/," 


6!/2" 


6!/2" 





Shot Cylinder, Stroke 


12 


13 


16 


16-21 


19-24 


20-25 


24-30 _ 





Horsepower — RPM 


20 x 1200 


20 x 1200 


30 x 1800 


30 x 1800 


40 x 1200 


40 x 1200 


50 x 1200 


50x 1200 | 





Machine Size — Width 
Length 
Height 


4'0" 
12'0" 
5'6" 


5'6" 


7'0" 
18'6" 
6'0" 


"9" 
20'8" 
6'6" 


8'0" 
25'0" 
8'6" 


8'0" 
26'6" 
9'0" 


8'0" 
28'0" 
9'0" 





Machine Weight, Lbs. 


11,300 











31,000 





34,000 





46,500 





63,500 





68,000 











LARGER MODELS ON APPLICATION. 


MACHINE SPECIFICATIONS MAY BE CHANGED AT THE MANUFACTURERS’ DISCRETION 














COMPLETE LINE OF GREENLEE-B&T 


HYDRAULIC 


TRIM PRESSES 


eTWO BAR AND FOUR BAR 
e20 TON TO 100 TON MODELS 








Greenlee - B & T Trim Presses handle dies to remove flash 
from your die castings or plastic parts accurately and eco- 
nomically. The RAPID-PRESS cycle consists of five distinct 
elements of speed and power: 





1 — Rapid Traverse (low pressure, adjustable) 

2 — Deceleration Transient (low pressure, adjustable) 
3 — Approach Speed (low pressure, adjustable) 

4 — Power Stroke 

5 — Return Stroke or Pullout Tonnage 


The low pressure (20 psi) air-over-oil principle in the reser- 
voir saves valuable production time. Variations in H.P. and 
speeds, stroke, and daylight are optional with each size press. 





TYPICAL SPECIFICATIONS 


2 BAR 20 TON 











STANDARD EQUIPMENT Air pressurized reservoir (20 Ibs.) provides rapid advance. Ad- 
justable deceleration valve slows speed on approach to work. 
Adjustable limit switch cam controls power stroke at required 
trim position. 


Extra heavy seamless pipe. Welded flange connections used for 
pressure piping. 


Heat exchanger and magnetic strainer in suction line. 
Manifold mounted valves. 
Dual operating control buttons for operator safety. 


Positive safety stops. system and ma 


Machine arranged to use hydraulic mineral base oil, please 
specify if phosphate-ester base oil or other type oil is used. 


Machine is ay ready to operate after filling hydraulic 
! 


ng proper water, air and electric connections. 
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Howe Engineering Co., Inc. 


Stee! Industries, Inc. 


Precision Castparts Corp. 


6063 extruded aluminum has 
good extrudability, finish, and 
strength 


New brush holders for DC motors, 
generators, and alternators use a main 
body made from a silver plated 6063 
aluminum extrusion. 6063 is a magne- 
sium and silicon alloy which rates as 
one of the most popular for reasons of 
extrudability, finish, and mechanical 
properties. The body for the brush 
holder (bottom) is cut from the ex- 
truded bar (top). The manufacturer 
says the 6063 extrusion provides cor- 
rosion resistance, low costs, and light 
weight. 


Nickel silver impact extrusion 
approximates properties of 
steel 


The impact extrusion (right) is im- 
pacted from the 18% nickel silver slug 
next to it. The part is a pay telephone 
adapter. The material was selected to 
provide mechanical properties ap- 
proximating those of steel, but with 
one important additional qualification. 
It also provides corrosion resistance 
with no protective surface coating. 


Investment cast 17-4PH has 
good strength-ductility 
relationship 


Not only is it more economical, but 
this 17-4PH investment casting used 
in a missile performs with more re- 
liability than the hogged-out part it 
replaced. 17-4PH is specified where 
superior corrosion resistance, and rela- 
tively high hardness and strength is 
required. An outstanding characteris- 
tic of the alloy is its capability of 
hardening to Rockwell C40 and above 
with the use of a low aging tempera- 
ture. This hardening characteristic 
means relatively tight flatness, straight- 
ness, and concentricity tolerances are 
available because the material will 
deform readily in the solution treated 
state. It also means increased tool life, 
faster cutting speeds and heavier cuts 
when machining. After machining, 
solution treated parts may be hard- 
ened without distortion, scaling, de- 
carburization, or cracking. 








THE PHYSICAL AND 
MECHANICAL PROPERTIES 
OF METALS AND ALLOYS 


AAny uistnc of the physical and mechanical prop- 
erties of metals and alloys formed by the PMM proc- 
esses must be incomplete. 

There is a group of commonly processed alloys, but 
for special purpose applications there is a very wide 
range of alloys which may be used, though generally 
they are more expensive than the standard materials. 

In the following tables only the most widely used 
metals and alloys are listed. Wherever possible, the 
properties given are from either the ASTM or AISI 
listings. The properties given are believed to be mini- 
mum so that they can be used with utmost safety for 
design purposes. However, remember that the shape 
of the part will influence the mechanical properties 
and sections difficult to cast or form may exhibit prop- 
erties very different from those listed. 

In the case of powdered metal compacts, there is 
such a bewildering array of powder mixtures to choose 
from that listings of properties can only be used as a 
general guide. Compacts of the same composition, 
pressed and sintered under the same conditions will 
often have greatly different properties even though 
the sintered densities are the same. This is because 
the initial powder used is different, the particle shape 
varies, the size distribution is not the same, or a mix- 
ture of powders (different types of iron powder for 
example) was used. The properties listed are the 
minimum given by any manufacturer consulted. 


s 


Abbreviations Used 


Throughout these tables the following abbreviations 
and dimensions are used: 
Density—values are in grams per cubic centimeter 


Thermal Expansion—values in inches per inch per degree 
F x 10° 


Modulus of Elasticity—in psi x 10° 

UTS—ultimate tensile strength in Kpsi 

YS-T—yield strength in tension, at 0.2% offset, in Kpsi 

Elong.—Elongation in percent in a 2” gage length 

BHN—Brinell hardness. Where a letter precedes the hard- 
ness number the hardness is Rockwell on the scale noted. 

Fatigue Strength—in Kpsi 

Shear Strength—in Kpsi 

Impact Strength—(I) Izod, (C) Charpy 


Sources 


Sources of data in these tables include: ASTM 
Standards 1958 and 1960 supplement; The Alloy Di- 
gest; Metal Data by Hoyt; Engineering Materials 
Handbook by Mantell; Aluminum Co. of America; 
Reynolds Metals Co.; Kaiser Aluminum & Chemical 
Sales, Inc.; Keystone Carbon Co.; Amplex Div., Chrys- 
ler Corp.; Cadmet Corp.; Vanadium-Alloys Steel Corp.; 
U. S. Graphite; Dixon Sintaloy, Inc.; New Jersey Zinc 
Co.; Wakefield Bearing Corp.; Kwikset Powdered Met- 
al Products; Atlantic Casting & Engineering Corp.; and 
private communications. 


Plaster Mold Castings 



































DESIGNATION PHYSICAL CONSTANTS MECHANICAL PROPERTIES 
: Thermal Modulus of Fatigue Shear Impact 
ASTM Commercial Density Expansion Elasticity UTS YS-T long. BHN Strength Strength Strength 
Aluminum 
ZC8IA 2.70 13.4 10.3 36 26 5.0 70 
SG70A 356 2.65 10.3 24 12 3.0 70 21 10 (C) 
Brass & Bronze 
BI46-6C Yellow 
Brass 210 8.40 12.0 13-15 40 14 15.0 65 
B149-9D Aluminum 
Bronze 7.70 9.0 17 95 40 7.0 190 
BI47-8C Manganese 
Bronze 7.70 11.0 15.5 115 70 15.0 210 12 (1) 
BI45-4A Red 
Brass 8.80 10.06 13.5 40 17 20.0 60 i 11 (C) 
Beryllium 
Copper 8.30 80 64 15.0 RC-37 13 (1) 
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Die Castings 





DESIGNATION PHYSICAL CONSTANTS MECHANICAL PROPERTIES 


Thermal Modulus Fatigue Shear impact 
ASTM Commercial Density Expansion of Elasticity UTS YS-T YS-C Elong. BHN Strength Strength Strength 








Aluminum 
G8A 218 2.57 14.3 10.3 45 27 8.0 23 27 8.3 (C) 
S5C 43 2.65 13.4 10.3 33.14 9.0 17 19 
SC5 85 2.74 13.1 10.3 40 24 2.0 22 26 
S12B, A 13 2.65 12.9 10.3 43. 21 2.5 19 28 
GZ42A A214 2.68 14.5 10.3 40 22 10.0 18 26 
SG100B 360 2.64 12.7 10.3 47 — 25 3.0 19 30 
SC84B 380 2.72 12.9 10.3 48 24 3.0 21 31 
SC84A A380 2.71 12.6 10.3 ae 4.0 20 30 
SCII4A 384 2.70 12.2 10.3 47 25 1.0 21 30 
SGIOOA A360 2.63 12.7 10.3 46 24 5.0 18 29 


Brass 






































Yellow Brass 8.5 58 36 6.2 

Tembasil 8.3 85 50 8.0 

Nickel Silver 8.45 85 65 15.0 

Silicon Brass 8.6 70 35 22.0 

Z30A 45 25 10.0 
ZS331A 58 30 15.0 
ZS144A 90 50 - 25.0 

Magnesium 

B94-58 AZ-9IA J 34 23 3.0 
AZ-91B J 34 23 3.0 



































B86-XXI!! ’ 4\ 
B86-XXV ‘ 47 








Permanent Mold Castings 





DESIGNATION PHYSICAL CONSTANTS MECHANICAL PROPERTIES 


Thermal Modulus Fatigue Shear Impact 
ASTM Commercial Density.Expansion of Elasticity UTS YS-T YS-C Elong. BHN Strength Strength Strength 


Aluminum 


SSA, B 43-F 2.69 13.4 10.3 23 10.0 45 16 
_ A108-F 2.79 13.3 10.3 28 2.0 70 22 
CS72A C113-F 2.92 13.3 10.3 30 1.0 80 24 
CGIOOA _122-T52 2.95 13.1 10.3 35 1.0 100 25 
SNI22A —_A132-T551 2.72 11.6 10.3 36 0.5 28 
CS1I04A 138-F 2.95 12.7 10.3 30 1.5 100 24 
CN42A 142-T571 2.81 13.6 10.3 40 1.0 30 
CS66A 152-T5 32 

CS42A BI95-T4 2.80 13.3 10.3 37 9.0 . 30 
GZ42A A214-F 2.68 14.4 10.3 27 7.0 22 
GS42A B214-F 19 1.5 

SC5IA 355-T51 2.71 13.7 10.3 30 2.0 a 24 
SG70A 356-T6 2.68 13.0 10.3 40 5.0 32 
SC122A T5 32 


Magnesium 
AMI00A-F 22 
-T5 40 21 
AZ91C-F 24 : 18 
-T6 . 40 . 21 
24 
40 
























































17 














AZ92A-F 19 





-T6 . , 22 
AZ63A-F p . 29 . 18 
-T6 . 40 J 21 
EK3A-T6 . 23 
EK41A-T6 . 25 
EZ33A-T5 , 23 
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22,500 VOLT ““SEARCHLIGHT" 
Constantly Watches 


Gits> 99.99+%, 


ZINC QUALITY 


A blazing high voltage arc which illumines the composition 
of metal is part of the modern scientific equipment St. Joe 


uses to insure unvarying zinc purity. 


Samples of every heat of St. Joe zinc are analyzed by the 
Direct Reading Spectrometer. The samples are placed in 
the Spectrometer electrode holders and the extremely 

high voltage creates an arc between them. As elements 
are vaporized, light from the arc is broken into element 


lines of varying light energy. 


This energy, directed to photomultipliers (photosensitive 
electronic tubes), is converted to electrical energy which 
actuates precalibrated dials (see photo) that indicate 
elements directly IN PERCENTAGES! In five minutes 
the zinc sample can be completely analyzed for iron, 
lead, cadmium, copper, aluminum, indium, tin, antimony, 
silicon and magnesium. Two minutes later, casting room 
operators know whether or not they are holding critical 
purity specifications. 


Stringent, continuous quality control backed by St. Joe’s 
reputation as a supplier of quality metal is your assurance 
of consistent die casting results from St. Joe 99.99 +% zinc. 


ST. JOSEPH LEAD CO. 
250 Park Avenue « New York 17, New York 
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Extrusions 





PHYSICAL CONSTANTS MECHANICAL PROPERTIES 


Commercial Thermal Modulus of Fatigue Shear Impact 
Designation Density Expansion Elasticity UTS Elong. BHN Strength Strength Strength 


FERROUS ALLOYS 











Austenitic Stainless Steels 


AISI 304 8.02 9.2 138-152 
310 8.02 8.0 180 max. 
316 8.02 9.2 200 max. 
321 8.02 9.3 200 max. 
347 8.02 9.3 200 max. 


Martensitic Stainless Steels 


410 7.70 5.5 : 101 84 200 max. 
410 HT 7.70 151-158 133-135 120-400 
418 7.70 5.3 } 148 120-123 212 max. 
418 HT 7.70 203-206 169-178 120-400 
431 HT 7.70 5.2 : 126-206 104-158 210-440 


Carbon & Low Alloy Steels 


1020 60 
4130 11-116 
4130 HT 159-165 
4340 165-168 
4340 HT 176-178 
8630 74-79 
8630 HT 187-199 


NON-FERROUS ALLOYS 


Aluminum Base 


2024-0 
2024-T4 
2014-0 
2014-T6 
6063-142 
6063-T6 
6061-0 
6061-T6 
3003-F 
7075-0 
7075-16 











































































































Copper Base 





Copper 
Commercial 
Bronze-Leaded 
Free Cutting 
Brass 

Muntz Metal 
Naval Brass 
Manganese Bronze 
Architectural 
Bronze 

13% Nickel 
Silver 

10% Nickel 


Silver 





























Magnesium Base 
AZ31B-F 19 49 
AZ61A-F 20 60 
AZ80A-F ; 22 60 
82 
44 
75 














AZ80A-T5 ‘ 21 
MIA-F ae 
ZK60A-F 27 
ZK60A-T5 24 82 
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STO KES again makes news in powder metal compacting by introducing built-in secondary 
lower motions for the production of multi-level parts in smaller tonnage presses. With the multiple lower 
motions built into the press, you don’t have to buy expensive special tooling and attachments for each 
and every part you make. You need make only one basic tool investment—the press. 





The popular Stokes line of powder metal presses has been expanded to include equipment with built-in 
secondary lower motions... with mechanical stops for fill, compression, and ejection . . . with yielding 
fill-stops for repositioning of powder prior to final consolidation . . . and with provisions for simultaneous 
ejection of two lower punches. Movable core-rod and second upper punch provisions are also available. 











Get all the news on Stokes powder metal presses by contacting your nearest Stokes representative. 
Powder Metal Press Division, F. J. Stokes Corporation, 5500 Tabor Road, Philadelphia 20, Pa. 
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Put | STOKES | 50 years of compacting experience to work for YOU! 
Circle No. 81 on Reader Service Card 
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Investment Castings 





PHYSICAL CONSTANTS MECHANICAL PROPERTIES 


Commercial Thermal Modulus of Fatigue Shear impact 
Designation Density Expansion Elasticity YS-T Elong. BHN Strength Strength Strength 


FERROUS ALLOYS 


Carbon & Low Alloy Steels 

1020 150 
1045 170 
3120 146 
8620 163 


4130 ; 125 300 

4140 110-160 223-555 

4340 160 , 340 

6150 190 175 567 

52100 190 180 400 
Austenitic Stainless Steels 


302 7.9 9.2 70 30 

303 7.9 9.2 70 30 

304 7.9 9.2 70 30 

310 79 8.0 75 30 

316 7.9 9.2 70 30 200 

347 7.9 9.2 70 30 200 
Martensitic Stainless Steels 


410 7.9 6.1 95-180 120-400 
416 7.9 5.5 95-140 180-280 
420 7.9 5.7 90-270 180-550 
431 7.9 6.5 105-220 210-440 
440A 7.9 5.6 95-275 200-555 
440C 7.9 5.6 100-285 200-600 
440F 7.9 _ 100-285 200-600 
AM-355 200 

Precipitation Hardening Steel 

17-4PH 180 

Cobalt Base Alloys 
Stellite 3 8.38 60 
6 8.38 
21 8.30 100 
31 8.61 
93 7.77 90 
N-155 100 
Tantung , 65 


Nickel Base Alloys 


Hastelloy 
Cc 






































































































































8.94 





Hastelloy 
X 8.25 
S-Monel 8.36 
Inconel 8.43 
Inco 713 C 


NON-FERROUS ALLOYS 


Aluminum Base 
355-T6 2.71 
356-T6 2.68 
40E 2.80 
43 2.69 
Copper Base 
Silicon Brass 
Tin Bronze 
Yellow Brass 
Yellow Brass Leaded 
Red Brass Leaded 
Beryllium Copper . 90 (i) 


Manganese Bronze 42 
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castmiatic 


Model 1000 


cold chamber 


@ oil hydraulic 


@ automatic 





@ schedule-preselecting 
panel 


DIE CASTING MACHINES 


e@ cold chamber, horizontal and vertical from 
133 to 2500 U.S. Tons e hot chamber, from 133 to 1103 U.S. Tons 





cold chamber — horizontal injection cold chamber — vertical injection hot chamber _ (injection Zn.) 
150 600 1000 2200 P/150 P/400 P/600 Z/150 Z/400 Z/1000 
Clamping force 165.4 661.5 1102.5 2425.5 165.4 441 661 165.4 44) 1102.5 
Die thickness max. in. 23” 19/32"| 35” 7/16" | 39” 3/8” | 47” 1/4” 1}23” 19/32"|29" 17/32"| 35” 7/16” 1125” 19/32"|29" 17/32") 39” 3/8” 
Die adjustment in. 13” 3/4” 119" 11/16} 19" FT /16"119" 11/16" 13” 3/4” 117" 23/327] 19" 11/16" 13” 3/4” 117" 23/32") 19" 11/16" 


Characteristics Mod. 





















































Movable platen stroke i 11” 13/16"120" 15/32"| 27” 9/16” 159" 1/16" flit” 13/16"117" 23/32"|20” 15/32” |] 11” 3/16” |17” 23/32"| 27” 9/16" 








Novate (Milano) 
Italy 
Via Vialba. 56 
Telephone 3 49 16 61/2/3/4 
3 49 17 85/6/7/8 
Telegraph TRIULZIPRES 
NOVATE 


ne Visit us at the 11th SALONE DI TORINO 
September 23rd — October 5th 1961 — Hall 5 — Stands 1677 — 1698 





INJECTION MOULDING MACHINES for thermoplastics 
WE ALSO MANUFACTURE: PRESSES for metal sheets and extrusion 


PUMPS and water hydraulic plants 











Model Z/400 


hot chamber 


@ oil hydraulic 


@ schedule-preselecting panel 


pastmatic 
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Investment Castings (Continued) 


PHYSICAL CONSTANTS MECHANICAL PROPERTIES 
Commercial Thermal Modulus of Fatigue Shear Impact 
Designation Density Expansion Elastic:ty UTS YS-T Elong. BHN Strength Strength Strength 
Copper Base (continued) 
High Strength 
Manganese Bronze 60 12.0 183 
Aluminum Bronze 7.5 . 45 6.0 155 
Magnesium Base 
AZ92-T6 1.82 t 18 1.0 84 


























Powder Metallurgy Parts 


DESIGNATION COMPOSITION (%) MECHANICAL PROPERTIES 


Rockwell 
c Fe Ni Za Density UTS Elong. Hardness 


FERROUS ALLOYS 














99+ 6.2-6.9 13-23 5-8 H37-89 
99+- 7.1-7.6 29-42 17-35 E38-72 
99 6.1-6.7 26-34 2-3 E47-82 











ASTM B 202-60T 
Type Il, Class A 99 5.7-6.1 17-23 0.5-1.5 H71-80 
95 5.3-5.7 18 0.5 H75 








ASTM B 202-60T 
Type Il, Class B Bal. 5.6-6.0 27-30 05-15 90-94 
Bal. 60-64 40 05 H95 








ASTM B 309-56T 

Class A 97.9 min. (0.25 Si, 0.15 Al, 1.6 others) 6.9-7.3 30 } B50 
979 (0.25 Si, 0.15 Al, 1.6 others) 7.3 min. 37 B60 

AIS! 4630 Bal. 1.7 Mn.5, Si.25, Mo2.5 7.3 min. 

AIS! 4630 Bal. 1.7 Mn.5, Si.25, Mo2.5 6.7-7.1 70 




















1.0 15 79 5 7.3-8.04 





ASTM B 303-58T 

Class A 0.25 15-25 80 (All others 3.0 max.) 7.1-7.6 
ASTM B 303-58T 

Class B 0.25-0.60 15-25 70 (All others 3.0 max.) 7.1-7.6 
ASTM B 303-58T 

Class C 0.60-1.0 15-25 80 (All others 3.0 max.) 7.1-7.6 
STAINLESS STEEL 


Type 302 8 CR 18) 6.2 min. 
Type 304 05 10.5 (CR 18.5) 63-68 
Type 316 05 13.0 (Cr 175, Mo2.1) 6.36.8 


NON-FERROUS ALLOYS 


Brass ‘ 7.3-7.6 H80 

(Po.3)} 7.3-7.6 H68 

7.6-7.9 H74 

7.6-7.9 H65 

(Po.5) ° 7.6-7.9 H55 

Pb.1.5 , 7.5-7.8 H7! 

Pb 1.5 H8! 

(Po.25) Pb 1.5 ; : H71 

Nickel Silver 64 18 : H80 

Nickel Silver 70 10 , H8! 

Nickel Silver 64 18 Pb 1.5) m H78 
76.3-79.3 — 1.2-1.7 Pb 1.2-1.7 BHN 63-70 
77-80 0.25-0.50 2.1-2.6 (Pb I.l-1.7 : BHN 70-80 



















































































ASTM B 202-601 
Type |, Class A 87.5-90.5 1.0 max. 9.5-10.5 , H-50 
ASTM B 202-60T 
Type |, Class B 82.6-88.5 1.0 max. 0.35max. 9.5-10.5 — (Pb 2.0-4.0) 
100 H28-70 
92.0 8.0 
92.0 8.0 H35-56 
88.0 8.0 (Pb 2.0) 154-65 
H36-87 
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Just a whisker away 
from five-9 purity 


BUNKER HILL 


special high grade (99.99+%) zinc 








also...zinc base alloys 


The first 99.99% zinc to be available on a possible percentage of impurities. 
commercial scale bore the famous name of 


When you buy Bunker Hill Special High 
BUNKER HILL. 


Grade Zinc and Zinc Base Alloys from 


Today, this time-honored brand, available National Lead Company, you get the bene- 


from National Lead Company, analyzes fits of high purity ... plus the distribution 


very close to five-nine purity. advantages inherent in National Lead’s 
It is belaboring the obvious to point out the nationwide network of metal stocks. Profit 


advantages of using metal with the lowest by these extras... starting now! 


Write, wire or phone nearest office 


National Lead Company 


General Offices: 111 Broadway, New York 6, N. Y. © Branches in principal cities 
Circle No. 64 on Reader Service Card , 
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1. TYPICAL RATCHET WHEELS made by powder metallurgy. The unlettered 
part is a pawl used with the internal ratchet “D”. 


FOR POWDER METALLURGY 


By T. L. ROBINSON, President, Powdercraft Corp. 


This is the sixth in a series of articles by Mr. Robinson 
on the design of parts made from metal powders. The 
previous articles appeared in the May through Sep- 
tember issues. 


RATCHETS AND PAWLS 


WME ucu oF THE DESIGN MATERIAL given for gears (see 
PMM June, July, 1961) can be applied directly to 
ratchets. Major differences are found in the wear pat- 
terns and some of the imposed stresses. 

Properly designed gears will have no sliding fric- 
tion during rotation. The teeth roll on each other. If, 
therefore, the loading is within the compressive yield 
strength of the material, there should be no wear on 
the tooth surfaces. 

In contrast, as a ratchet wheel rotates both the 
pawl, to prevent back motion, and the reciprocating 
lever slide on the ratchet tooth surface. Even with 
fairly light loads, as is usual, there can be considerable 
wear on the tooth surface. 


Design differences 


As a gear rotates the stresses on the teeth are mostly 
in bending. By varying tooth design it is possible to 
compensate for this bending movement so that rela- 
tively weak materials can be used. 

On ratchets the stresses are almost entirely in com- 
pression and shear. Little, if any, change in tooth 
shape can be made unless the pitch diameter of the 
rachet wheel can be changed. About the only way to 
compensate for lower strength in the material is to in- 
crease the thickness of the wheel and the pawls. 
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The standard formula for determining the pitch of 
a ratchet wheel may be used, but the safe stress is 
lower for powdered metal parts than for wrought 
parts. In the formula 


FM 
r" <7 


S is the safe stress. Since for powdered metal parts 
this is lower than for wrought metal, then L, the length 
of tooth face or thickness of the ratchet wheel, must 
be increased if the circular pitch is to remain con- 
stant for a given design. When ratchets are to be made 
from powdered metal, the value of S must be secured 
from the part vendor before the wheel is designed. 
All other factors in the design of ratchets will be the 
same regardless of the material. 


Design advantages 


Powder metallurgy offers all of the advantages we 
discussed under gears and cams. Figure 1 shows some 
typical ratchet wheels and figure 2 illustrates some 
pawls. 

Parts A and B, figure 1, are simple ratchets which 
could easily be made by standard machining methods. 
However, through the use of powder metallurgy two 
recesses are molded in and the two holes cored in 
part A; four separate operations would be required by 
normal machining. In part B a large amount of metal 
is saved which would be removed if the part were 
machined. Alternately, the hub could be made as a 
separate piece and fastened by welding, brazing, 
staking or some other method; again extra operations. 

Part C, figure 1, is a special ratchet where every 
sixth lever operation permits a deeper fall of the 
follower. Even if the ratchet were cut in the usual 





. 


manner the 6 deeper teeth would have to be formed 
separately. 

Part D, figure 1, is an internal ratchet which could 
only be made as an assembly of two pieces if it were 
made by ordinary shop methods. 

Parts E and F are face ratchets. In both cases a 
large saving in manufacturing costs is made. The larg- 
er of the two, part E, also illustrates how very long 
hubs can easily be gotten by powder metallurgy. 
Machining scrap is eliminated as are either separate 
spacing collars or assembly of parts. The pawls shown 
in figure 2 are typical of the different shapes possible 
with powder metallurgy. Where a cross-slot occurs, 
it is generally put in by milling as a second operation. 
Since most of the wear and stress is on the engaging 
or driving face of the pawl, it can be selectively hard- 
ened while the balance of the piece is left unhardened. 
Naturally, if it is desirable, the entire part can be hard- 
ened or case hardening may be done. 

Generally, a pawl includes a bearing surface where 


2. A GROUP of pawls showing the different shapes possible 
with powder metallurgy. 


the high porosity of powdered metal parts is most 
desirable due to the self lubricating properties if the 
part is impregnated with oil. 

When the engaging or driving face need not be as 
porous as the balance of the part, local high density 
may be secured by proper tool design. Localized in- 
duction hardening can also be used. 

Because pawls will usually have a complex shape, 
tooling may be more expensive for them than for the 
more simply shaped ratchets. 


Wear-resistance 


Other than the intricate shapes possible and the 
saving in machining, powder metallurgy offers another 
very distinct advantage. This is self-lubrication of 
the parts. Non-infiltrated parts can be impregnated 
with oil to give a constant oil film over the areas 
where sliding occurs. If both the pawl and ratchet 
are made of metal powders and both impregnated with 
oil, even better anti-friction properties are secured. 


Accuracy 


Ratchets made from powdered metals can be made 
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to the same accuracy as powdered metal gears. Under 
normal production methods the accuracy is as good as 
a cut ratchet when the cutting tools are new. Devia- 
tion will, however, be much less in powder metallurgy 
than in normal machine shop practice. Many thou- 
sands of parts can be made from a set of powder met- 
allurgy tools before measurable wear occurs and runs 
of 100,000 or more are not uncommon. Milling cutters, 
on the other hand, will require frequent sharpening 
to get the same production with all parts in tolerance. 

When extreme accuracy is required a shaving opera- 
tion is required regardless of the method of generation. 


Hardenability 


Ratchets made from iron powders can be hardened 
by case carburizing, through carburizing, or infiltra- 
tion. Strengths up to almost 200,000 psi are possible. 

In addition, an infinite number of alloys and mix- 
tures are possible; a condition impossible to secure by 
normal machine shop methods of manufacture. As in 
the case of gears and cams, mixtures of immiscible 
metals, metals and non-metals, and metals and ce- 
ramics are possible. 


Design disadvantages 


The principle disadvantage of ratchets made from 
metal powders is strength. Normally they should not 
be used for very heavy loadings and in applications 
where shock loading may occur. Copper infiltrated 
parts may, in some cases, be used for these parts. 

The safe stress factor is not known for many powder 
metal mixtures and will vary as the conditions of 
pressing and sintering vary. It is probable, though, that 
a value of 1200 psi for moderate shock loading and 
2000 psi for non-shock loading are the maximums 
which should be used for non-infiltrated parts. This 
would indicate that the value of L, the length of the 
tooth face should be doubled for powdered metal parts 
if the ratchet is to be operated at near 100% of the safe 
load, and if we assume a constant pitch diameter and 
number of teeth. 

Unless production quantities of ratchets are high, 
initial tooling costs may seem excessive. Tooling for 
a simple ratchet will probably run from about $500 up. 

Another possible disadvantage to powder metallurgy 
may be size. The practical maximum at this time is 
about 4 inches in diameter and the thickness should 
not exceed 2 inches. However, consult your vendor 
before specifying sizes near the upper limits. Not all 
vendors have press equipment capable of making the 
largest sizes and some can make parts considerably 
larger than 4 inches in diameter. 


ADVANTAGES OF 
POWDER METALLURGY 


Low unit cost 

Wide choice of materials 
Self lubrication 

Greater accuracy, piece to 
piece 

Replacement of an assembly 
by one part 

Parts can be hardened for 
high strength 


DISADVANTAGES OF 
POWDER METALLURGY 


Relatively high tooling costs 
Somewhat lower strength 


Considerably lower shock 
resistance 


Relatively small parts are the 
most practical 
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Plating on aluminum made easy 


WITH ALUMON “D” DILUTE ZINCATE 


BLISTER-FREE PLATING 
ON COMPLEX PARTS 


Alumon “D” quickly penetrates blind holes, 
screw threads, grooves, other areas difficult to 
plate using ordinary zincate baths. Adhesion 
is excellent; solution rinses freely; and carry- 
over into plating baths is minimized. Parts 
shown are plated aluminum components of the 
U.S. Army Hawk missile weapons system pro- 
duced by Raytheon’s Aero-Weapons Division. 


REDUCES DRAGOUT 


Alumon “D” thin liquid drains rapidly, reducing 
solution dragout losses to a minimum. In lab- 


ENTHONE 


oratory tests on identical parts, the amount of 
solution dragged out of an Alumon “D” bath 
was less than 1/3 the amount dragged out of a 
conventional zincate bath. The amount of salts 
dragged out is less than 1/12 as much. 


SHORTENS MAKE-UP TIME 


Alumon “D” is easy to make up. One hundred 
gallons of solution requires addition of only 
20 gallons of Alumon “D” Liquid (or 100 Ibs. of 
Alumon “D” Powder) to water, compared with 
dissolution of 450-500 Ibs. of powdered chemi- 
cals for a conventional bath. For detailed infor- 
mation, write today to: Enthone Incorporated, 
442 Elm Street, New Haven 8, Conn. 


* 
ANOTHER PRODUCT or€ le onicd. RESEARCH 


— 
A Subsidiary of American Smelting and Refining Company AS AR 
~— 


Circle No. 12 on Reader Service Card 
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Your Carborundum Barrel Finishing Specialist can help you 
put your metal finishing operations on a profit basis. He 
has successfully introduced barrel finishing to many plants, 
large and small. He has proved its value for a variety of 
manufacturing processes, including stamping, forging, sand 
mold and die casting, machining and others. He knows how 
to make a correct on-the-job analysis and can recommend 
the procedure best suited to your own cost and finish 
requirements. Let him demonstrate how the Carbotrol 7 
Process can finish your parts less expensively and faster 
than by any other method. Phone your local Carborundum 
distributor or district office. 


CARBOTROL 7-—-CARBORUNDUM 


Circle No. 22 on Reader Service Card 














ADD THIS 
SPECIALIST 


to your 
barrel 
finishing 
team 











AUTOMOBILE BRIGHT-WORK 
GETS A NEW LEASE 


2 to 5 times greater life for chromium plated zinc die castings 


Mion: SALT on icy streets, more polluted atmosphere, 
and more gasoline additives corroded the plated zinc 
die castings on American automobiles. 

The zinc industry could lose a major market unless 
better chromium plating could be developed. Faced 
with this challenge, the zinc industry, the die cast- 
ing industry, and the plating supply companies co- 
operated in an intensive research and development 
program. The result is three new plating systems. To- 
day, every American automobile manufacturer uses, 
or specifies, chromium plating on zinc die castings 
which will have a useful life of from 2 to 5 times 
that of older plates. 

As a result of this work more zinc die castings 
than ever before are being used on cars; the average 
is 75 pounds per standard auto. 

The intensive R & D program was started in the 
summer of 1957. Researchers at Battelle Memorial 
Institute quickly found that the plating industry, the 
die casters, and the automobile industry had been 
working on the problem and had come up with some 
pretty good answers. The results of the early work 
were verified by Battelle and the auto industry was 
urged to adopt one of the processes. 


The Old Plating System 


The minimum amount of metal deposited in recesses 
by the plating systems used several years ago is given 
in Table I. This gave a satisfactory finish for use 
in rural areas and the smaller urban areas. 


TABLE | 


PREVIOUS PRACTICES FOR ELECTROPLATING 
ZINC DIE CASTINGS 





Minimum Thickness of Electroplate in Recesses, 
in mil 





Electroplate Method A“ Method B 





Copper 0.3 to 0.5 0.3 to 0.5 
Bright Nickel 0.8” 0.8 
Chromium 0.01 0.03 to 0.04 





‘ Method A was more popular than Method B. 


© Parts with deep recesses often received less than 0.8 mil of 
nickel. 


Under the air and road conditions which exist to- 
day, however, rapid failure occurred. The method 
of failure was usually: 
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AFTER THREE YEARS’ atmospheric exposure, mirrorlike 
og die cast zinc panel is compared with corroded panels 
y Battelle electrochemist W. H. Safranek. 


1. Pit-type corrosion in the nickel plate which began 
under discontinuities in the chromium plate. 
These were pores in thin (0.01 to 0.02 mil) 
chromium, or cracks in thicker (0.03 to 0.05 mil) 
chromium plate. 

2. The copper and nickel plates were perforated 
at the pit sites as a result of subsequent corrosion. 

3. When the copper and nickel became perforated, 
zinc alloy corroded rapidly in a lateral direction. 

. Bulky zine corrosion products exerted pressure 
on the undermined copper, nickel and chromium 
composite. This raised a blister. 

Under adverse conditions, this failure might occur 

within a very few months after exposure to corrosive 
environment started. 


The New Plating System 


Three new plating systems have resulted from the 
research work. These systems are outlined in Table II. 

Both outdoor and accelerated corrosion tests (see 
illustration) showed that these systems would give 
from 2 to 5 times the useful life as compared with 
the older plating system. The duplex nickel system 
gives about double the former life when 0.01 mil of 
chromium is applied. With 0.05 mil of chromium the 
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HOW NEW ELECTROPLATES CORRODE 


1. Chromium 

2. Bright Nickel 

3. Semi-bright Nickel 
oman 


4. Copper 
5. Zinc 





3 MONTHS 
Corrosion pitting begins in bright nickel plate under pores and 
cracks in chromium plate. The nickel is anodic to the chrom- 
ium. The driving force (electromotive force, EMF) for the 
nickel-chromium galvanic couple is approximately 0.7 volt. 





10 MONTHS 


Corrosion pitting perforates the bright nickel and enters the 
semibright layer. The corrosion rate is then somewhat re- 
duced between the driving force (EMF between chromium and 
semi-bright nickel) is only 0.5 volt. 


1) 
3) 


4)- 





12 MONTHS 


When the semibright nickel is perforated by corrosion, copper 
begins to corrode. The driving force of the chromium-copper 
galvanic couple is more than 0.7 volt. 





18 MONTHS 


After the nickel and copper electroplates are perforated by 
corrosion, the zinc alloy corrodes rapidly. The electromotive 
force between zinc and chromium is 2.2 volts. 
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service life is about five to one. The other two 
systems should give about a five to one life. 


TABLE I 
CURRENT PRACTICES FOR ELECTROPLATING ZINC DIE 
CASTINGS TO BE EMPLOYED ON EXTERIORS OF 
AUTOMOBILES 





Minimum Thickness of Electroplate in Recesses 
(in mils) 
Method A Method B Method C 
(Duplex Nickel) (Bright Crack- (Duplex Chrom. 
Free Chrom. plus over bright Nickel 
Duplex Nickel) Single Layer) 
Copper 0.3 0.3 0.7 
Semibright 
Nickel 0.9 0.6 
Bright Nickel 0.3 0.2 
Chromium 0.01 0.03* 





Electroplating 








* Crackfree Chromium 
** Dual Chromium 


Acceptance of the newer plating systems by the 
automobile companies is shown in Table III. 


TABLE Ill 
AUTOMOTIVE INDUSTRY'S USE OF IMPROVED PLATING 
SYSTEMS FOR EXTERIOR ZINC DIE CASTINGS 





FORD MOTOR 
COMPANY 


All of Ford's plated die castings are now 
supplied by independents and many of 
these use one of the new, upgraded sys- 
tems including Duplex Nickel. 


Electric Auto-Lite, an independent which 
supplies plated die cast zinc parts for 
Lincoln and Mercury (as well as American 
Motors, Studebaker, Chrysler), employs a 
proprietary Duplex Nickel process. 


GENERAL 
MOTORS 


At its own installation, Ternstedt Division, 
uses a Dual-Chromium system. 


G. M. parts supplied by Guide Lamp 
employ both a proprietary Duplex Nickel 
system and a high temperature-high ratio 
crack-free chromium system. Parts supplied 
by Brown-Lipe-Chapin use essentially the 
same. 
CHRYSLER Buys all major chromium-plated zinc die 
castings from independents specify Duplex 
Nickel entirely (minimum thickness 
0.0012”). 


AMERICAN 
MOTORS 


Buys from independents entirely; calls for 
Duplex-Nickel. Other systems are accepted 
if they qualify under acceptance tests. 


STUDEBAKER Buys all parts from independents with 
stipulation that all parts meet acceptance 
corrosion tests. 





This report prepared by the American Zinc Institute 
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count to 


..and keep your temperature under control 


ARE YOU GETTING ALL “BIG 10” 
ADVANTAGES IN YOUR TEMPERATURE 
CONTROLLERS? 

(Use this check-list) 


No vacuum tubes 
Solid-state. Free from warm-up, tuning and com- 
plicated circuitry. 


Full-time true temperature indication 
Indicated on mirrored anti-parallax scale. 


Sealed plug-in meter unit 
Dustproof. No special shipping case required. 


Two pilot lights 
Indicate both heating and cooling. 


Compact size: 6%” H x 7%2” W 
Mount more in less space. 


Provisions for optional wiring in every instrument 
For 120, 240 or 208 volts — 50 or 60 cy. Wired 
from the front. 


Interchangeable control modes 
Change chassis for off-on, proportioning, etc., 
control. 


Thermocouple break protection 
In every instrument at no extra charge. Shuts off 
heat if thermocouple breaks or burns out. 


Protected temperature setting knob 
Guarded against accidental movement. 


Optional instrument housings 
Complete instrument plug-in or explosion housings 
available. 


You get all of the “Big 10” advantages with 
any Gardsman controller by West, plus proved 
reliability and minimum maintenance... all at 
prices you'll find surprisingly low. Ask your West 
representative for full information. He’s listed in 
the yellow pages. Or write direct for Bulletin COM. 


WEST bitumad 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 
FACTORY AND GENERAL OFFICES: 


4357D W. MONTROSE, CHICAGO 41, ILL. 


BRITISH SUBSIDIARY 
WweEsT INSTRUMENT, LTD. 
52 Regent St., Brighton 1, Sussex 
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Aluminum Die Castings Save Weight 


... Make crop duster easier to carry 


[t's Lichrer to carry on your shoulder when many 
of the parts are made of aluminum. That’s why 
the H. D. Hudson Co. redesigned the crop duster 
shown. It uses aluminum die castings instead of sand 
castings. 

The housing for the gear-train is cast in two 
fitted parts. Clearance between the two parts is so 
close that no grease leaks out nor does any dust get in. 

Other parts of the duster which were converted 
to die castings are the hopper pad which feeds air 
to the blower fan, the feed-out chamber of the fan, 
and a tube for dispersing the insecticide. 

All of these parts show a marked saving in manu- 
facturing cost due to reduced machining. They could 
be made lighter because wall thicknesses are less 
when die cast than when sand cast. Finally, where 
added strength or rigidity is needed the die cast 
parts can be ribbed easily. 





PREDICTABILITY — 


A Key to Reliability 


Advanced technologies demand accu- 


rate predictions of performance in 

tools as well as materials. Predictabil- DRI LL] NG and TAPPI NG 
ity in tools used is basic to reliability 
in products made. 


CRATEX RUBBERIZED Adjustable 
ABRASIVES can be used with com- Spindle 


plete confidence. They will perform Hy 

as expected — engineered for the most Multi ple 

delicate and sensitive applications in 

Deburring, Smoothing, Cleaning KNUCKLE HEADS 
and Polishing. Easy access for quick set-up. Univer- 
WHEELS Coarse (C) sal, lubricated ball joint spindle 
POINTS Medium (M) provides complete flexibility while 
BLOCKS maintaining accuracy and align- 
STICKS Fine (F) ment. Fast conversion from drilling 
CONES Extra-Fine (XF) to tapping on any drill press. 


Sold through leading 


Complete Line-Ettco has the tool 
Industrial Supply Distributors 


for your single or multiple 
small hole production job. 


FREE! send for the new, informative 22 page 
Cratex Application Manual, including a 


eentiete Buctensed coming ETTCO TOOL AND MACHINE CO., Brooklyn 37, N. Y. 


CRATEX gy ES 


aN 
‘J = é, 
om 


« 
s 


MANUFACTURING COMPANY, INC. 
1600 Rollins Road Burlingame, Casiforma 
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HORIZONTAL BARREL 
AND 
VIBRATORY FINISHING 


... each has its advantages 


By GENE OLSON, Manager, Almco Queen Products Div., King-Seeley Thermos Co. 


Hf orizontal rotating barrel and vibratory finishing 
machines each have a job to do. Neither is a cure-all for 
mechanical finishing problems. Which machine is bet- 
ter depends on the size of the part to be finished, its 
shape, and the finish wanted. 

This is the essence of recommendations made to the 
Kiowa Corporation by Almco Queen Products Divi- 
sion, a manufacturer of barrel and vibratory finishing 
equipment. Kiowa, a custom die caster, offers surface 
finishing services. When the company decided to in- 
stall a bulk finishing department, they called in en- 
gineers from Almco for recommendations. 


Functional requirements 


Appearance is not important for many of Kiowa’s 
castings. Often the requirements are only to remove 
heat check marks, blend parting lines, and prepare the 
surface for painting. For this work Almco recom- 
mended vibratory finishing. 

Media in a vibratory tub creates a constant scrub- 
bing action because it’s all active. This scrubbing 
quickly deburrs parts to a dull satin finish, especially 
when using various types of aluminum oxide media. 
Burrs, flash, and heat check marks disappear rapidly. 
The resulting surface is a good base for paint. Al- 
though vibratory finishing produces general surface 
improvement, it is easier to produce a highly lustrous 
surface by barrel finishing (more on this later). 

Almco recommended vibratory finishing for the fol- 
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lowing typical parts. All of these parts need only rapid 
cutdown of metal and general surface improvement, 
not high luster. 

All flash must come off of the instrument housing, 
figure 1. Any small metal scraps left in the casting 
might work in the delicate instruments it shields. 
Vibratory finishing is the fastest way to remove the 


flash. 


1. Instrument housing was vibratory finished to remove flash 
and generally improve surface. Finished housing is on the right. 
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An impeller, figure 2, blows hot air through a clothes 
dryer. The impeller’s blade edges need deflashing and 
radiusing so they will not collect lint. Vibratory finish- 
ing removes flash, blends parting lines, removes heat 
check marks, and saves 78% over hand finishing. 

The computing machine card filer, figure 3, used to 
be hand finished, a tedious and expensive process. 
Even so, the uniformity and quality of hand finishing 
do not measure up to vibratory results. 

A grill for a lawnmower, figure 4, needs only three 
minutes in a vibratory machine to prepare the surface 
for one-coat painting. Hand finishing would be very 
costly and difficult to accomplish. 


2. Impeller blades were vibratory finished to remove sharp 
edges, remove parting lines (top) and blend heat check marks 
(bottom ). Finished parts are on the right. 


Sometimes it is better to finish large, heavy parts 
in a vibratory machine. In a horizontal barrel it is 
easier for such parts to impinge. Parts placed in a 
vibratory machine tend to remain in their respective 
positions. Therefore, there is less chance for part-to- 
part contact and resulting impingement. 

Twenty-seven of the 7-inch impellers, figure 2, can 
be finished at one time in a vibratory machine. In a 
barrel these parts would require special fixtures to 
prevent impingement. This would make loading and 
unloading very time consuming. 
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3. Card filer for computer is vibratory finished to remove 
flash from edges of fingers. 


Appearance requirements 


Where appearance was important, Almco recom- 
mended finishing smaller parts in horizontal barrels. 
The finishing action in a barrel depends on a sliding 
layer of parts and media about two inches thick. The 
depth of this sliding layer depends upon barrel speed. 
This gentle sliding action and the use of cushioning 
type compounds produce a burnished or lustrous satin 
surface with very good appearance. 

The parts in figure 5 belong to a window frame as- 
sembly. Both are visible in the final assembly, so they 
were barrel finished to produce a superior metal tone. 

A hanger for a screen door, figure 6, is barrel finished 
to provide a lustrous appearance. The finishing cost 
for this part is very low. 

Vibratory machines can turn out exceptionally good 
surface finishes if loaded with less aggressive media. 
Plastic particles, wood balls, and steel shapes are some 
of the media that produce lustrous surfaces with vibra- 
tory machines. However, expect longer finishing times 
and lower production when using a vibratory machine 
to approximate barrel finishes. 


Some parts require both 


The rectangular slot in the lower part in figure 5 
must be held to +0.002”. Flash around the slot must 
be removed and the parting line blended. The toler- 
ance was difficult to hold when the flash was removed 
by filing. Vibratory finishing easily blends the parting 
line, removes the flash, and holds the tolerance. As 
mentioned earlier, the part is also barrel finished to 
provide luster. Hand finishing cost thirty times more 
than the combined barrel and vibratory finishing, yet 
results weren't as good. 

The part also illustrates another advantage common 
to both barrel and vibratory finishing — uniformity. 
The controlled media action gives all parts the same 
treatment. Therefore, all are uniformly deburred or 
conditioned. Hand work gives irregular results unless 
done with extreme care. 
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4. Three-minute cycle in a vibratory machine prepares un- 
finished grill (top) for one-coat painting. 


a 
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5. Barrel and vibratory finishing removed flash on window 
frame parts. Finished parts are on the right. 


Other considerations 


Vibratory machines can provide savings when any 
of these factors are present: 

e Large production requirements. 

e A wide variety of finishing requirements. 

e Floor space limitations (fewer machines are 

needed for quantity production ). 

This, however, concerns floor space and capital ex- 
penditure only. Labor costs for loading, unloading, 
rinsing, and separating remain about the same for both 
vibratory and horizontal barrel machines. 

A vibratory machine costs about twice as much as a 
horizontal barrel with similar capacity. But a vibra- 
tory machine commonly finishes many times more 
parts. 


6. Screen door hanger was barrel finished to a high luster. 
Finished part is on the right. 


BRIEF COMPARISON OF VIBRATORY BARREL FINISHING 





Vibratory Finishing 


Barrel Finishing 





Characteristics 


Produces rapid metal cut-down, particularly with 
highly abrasive media. Easily reaches recesses, holes, 
and shielded areas. Media acts on parts with more 
of a scrubbing or direct attack action. Can pro- 
duce very good surfaces by use of special media 
and techniques. 


Easily produces lustrous surfaces with excellent appear- 
ance. Rate of metal cut-down is slower than with vibra- 
tory machines. Has more difficulty reaching shielded 
areas. Finishing action is mostly a sliding or honing 
action. 








Applications 


Rapid removal of flash, heat check marks, burrs. 
Produces general surface improvement. 


Providing lustrous surfaces for parts requiring exceed- 
ingly good appearance. Removal of burrs and flash from 
parts without shielded areas, or where rate of produc- 
tion does not require the faster, more expensive vibra- 
tory equipment. 





Production Rate 


Several times faster than barrel finishing on appli- 
cable parts. 


Production is much greater than with hand finishing, 
but lower than with vibratory finishing. 





Costs 





Equipment, maintenance, and media costs are higher 
than for horizontal barrel machines, but usually paid 
for quickly by savings in finishing costs. 





Equipment and media costs are substantially lower than 
those incurred with vibratory equipment. 
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Continued from page 26 


One-application impregnating 
material 

FREDRICK B. STEVENS, INC.—Ste- 
vens X-100 Impregnator is designed 
to give nearly 100% casting recovery 
with only one application in cases 
where two or three applications 


were previously used. The new 
product contains fillers equal in di- 
mension to the porosity in porous 
castings. These fillers, like the po- 
rosity, progressively increase in 
quantity as they decrease in size 
from a comparative few at .0016 
inch down to a large quantity at 
.000004 inch. The fillers are inert 
and will not stain metal. 

Test data indicates that this prod- 
uct greatly improves sealing of 
castings impregnated by pressure 
autoclave, vacuum-pressure auto- 
clave, long-period immersion at at- 











GRIND...POLISH... 
DEBURR with... 


ONE machine-ONE operator-ONE pass 


Let’s face facts—costs are high and will go higher. You can, 





1 TO 6 HEADS 


however, REDUCE flat finishing costs with a Hammond Fiat 
Finisher. Grinding, deburring, and finishing of flat surfaces of 
plates, printed circuits, bars, stampings, extrusions, etc., can be 
done uniformly on a high production basis with ONE machine 
...ONE operator... ONE pass. 

Hammond Flat Finishers have the latest features: automatic 
belt tracking and oscillation, aut tic cir t ing for abrasive 
belts and conveyor belt, variable speed conveyor, ammeter on 
each head, and other features which contribute to maximum 
production at lowest possible cost. 





1642 DOUGLAS AVE. « 


6” TO 12” WIDE 


Lg 


Available in 6", 8’, and 
12” widths 











INC 
KALAMAZOO, MICHIGAN 


Circle Ne. 43 on Reader Service Card 





mospheric pressure, and combined 
pressure sealing and testing. 

These tests of the new Stevens 
impregnator were made extensively 
on both large and small castings 
made of a variety of metals. 

Circle No. 245 on Reader Service Card 


Combined barrel finishing and 
screen separating machine 

RAMPE MANUFACTURING CO.— 
Power-driven screen separating and 
high-speed operation are features 
in this machine for deburring, mic- 
ro-finishing, and similar processes. 
Hand separating of parts and me- 
dia is eliminated, providing in- 
creased machine output. 





These “Combine” Models are 
available in 4 to 20.7 cu. ft. barrel 
capacities, with a selection of one 
to four compartments. Speed is 
variable from 10 to 36 rpm with 
screen traverse movement adjust- 
able from 0 to 1%”. The separating 
screen operates at 350 reciproca- 
tions per minute and has remov- 
able screens in standard mesh sizes. 
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Screened nickel powders 

SHERRITT GORDON MINES LTD.— 
High purity, closely screened nickel 
powders are now commercially 
available at prices which reflect re- 
duced sizing-premium charges. 

SF (Screened Fraction) nickel 
powders can be supplied in eight 
size groups from —-50+-100 mesh to 
—500 mesh, and are available in 
lots of 10, 100, 500 and 2,000 
pounds. 
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BRIGHT, HARD, SMOOTH FINISHES 


on rough, dull, unbuffed surfaces 


Levelmax — the bright nickel process — 
reduces or eliminates surface buffing and 
polishing, simplifies chrome plating, makes 
possible bright plating of hard-to-buff areas. You 
get bright, smooth nickel coatings on poorly 
polished steel, unbuffed stampings and castings 
and dull copper plate. Levelmax is simple 

to control, has high tolerance to organic and 
metallic contamination, can be used under 
standard plating conditions. Levelling action is 
excellent. Levelmax bright nickel takes 

chrome easily. The Levelmax process is the most 
versatile of the nickel processes for varied 
product shapes, base metals and applications. 


For complete working details, write on your 
company letterhead for Bulletin 191, Levelmax 
operating manual. Write Federated Metals 

Division, American Smelting and Refining Company, 
120 Broadway, New York 5, N. Y., or call 

your nearest Federated sales office. 
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Three stages in the finishing of a zine base die casting. Casting at left was buffed. 
Center casting was buffed and electrocleaned in Oakite 195. Casting at right was 
buffed, electrocleaned in Oakite 195, and plated. Note that center casting retains 
full buffed lustre and color after its electrocleaning in Oakite 195. 


New electrocleaner for 
zinc die castings 
assures brighter plate... 
and cuts rejects! 


Plating of zine base die castings now becomes a more dependable, 


more economical operation with the introduction of Oakite 195, 
a non-etch anodic cleaner. | 


More dependable because the casting surface is not etched and 
its color not changed or darkened. Soils and films are effectively 
removed, yet the castings retain their buffed lustre. To help 
further in preparing the way for uniformly good plating results, 
this new electrocleaner has excellent rinsability in hot or cold 
water, and low foaming tendency. 


And more economical by far, because of the sharp reduction in 
rejects due to poor pre-cleaning. 

Oakite 195 can be used with direct, reverse and periodic reverse 
current, in still tanks and fully automatic set-ups. Where only a 
single solution tank is available, it is being used to clean a variety 
of metals—zince, steel, brass, copper. 

For more information about this important new development in 
cleaning before plating, write for descriptive folder F-10466 to 
Oakite Products, Inc., 34G Rector Street, New York 6, N. Y. 


OAKIT 


Est. 1909 
ears’ leadership in industrial cleaning 
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Degreaser filters own cleaning 
fluid 

MAYHEW PRODUCTS CO.— Model 
MS 272 functions on a four gallon 
reservoir of naphtha that is recir- 
culated through a Fullers earth 
liquid purifier to permit constant 
reuse of the cleaning solvent. This 
Fullers filter will remove acids, sol- 
ids, moisture, wax and gums down 
to microscopic-sized particles. 

The lid hinge is thermostatically 
fitted, and in case of fire, the top 
will automatically close. 
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High pressure mask washer . 
CONFORMING MATRIX CORP.—Mod- 
el W-1600 handles masks as large 
as 16” x 16” and cleans three 
times as fast as an agitation-type 
cleaner. Consumption of solvent 
is extremely low. The machine saves 





up to 50% in time and labor over 
manual soaking, brushing and 
cleaning. It also eliminates the fire 
hazards of open solvent-washing 
tanks. 
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Billet loader and scrubber 

GRANCO, INC.—An automatic unit 
receives bundles of billets on a spe- 
cial table and feeds them into billet 
scrubbers where the surface dirt, 
dust and accumulations are re- 
moved by powered brushes and de- 
tergent. They are then automatical- 
ly transferred to the furnace. It is 
reported that approximately 30% 
longer die life is possible with this 
equipment. 
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Hydraulic ram and guided 
platen presses 

HANNIFIN CO., DIV. OF PARKER-HAN- 
NIFIN coRP.—New Hannifin Series 
‘T” utility presses have structural 
steel frames which meet NMTBA 
deflection standards. 25, 50, 75 and 


100 ton capacities are offered in 
both ram type and guided platen 
models with a choice of 24” x 24” 
or 36” x 24” die areas. Seven power 
sources are available to provide a 
wide range of press speeds. Seven 
electrical control systems are also 
offered for this press as well as 
manual control and patented Sen- 
sitive Pressure control. 
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Cutting-grade carbide is 
completely machinable 
SINTERCAST DIV., CHROMALLOY 
corP.—Ferro-Tic J, a new “do-it- 
yourself” cutting-grade carbide, is 
the first to combine the hot hard- 


i\" 


ness required in high-speed metal 
cutting with the easy-fabrication 


‘a 
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feature of earlier grades of Ferro- 
Tic. 

In the annealed, as-received 
state, this fully sintered composite 
of ultrahard carbide particles dis- 
persed in a high-speed steel matrix 
can be turned, drilled, milled, 
tapped, even filed. 

Service life in cutting hardened 
steels compares favorably with that 
of conventional carbides, which 
can be shaped only by diamond 
grinding. Metal removal rates and 
tool life are much higher than 
those of high-speed tools. 
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Multi-tube furnace has 
detachable pusher 

LINDBERG ENGINEERING COo.—This 
four-tube diffusion furnace reaches 
a maximum temperature of 1300°C. 
in its 36” long heating chamber, 
and has a rated uniformity of 18” 
plus or minus 1.0° C. 

Dimensions of the furnace and 
base only are 37” wide, 75” high 
and 52” long. Addition of the push- 
er mechanism increases the length 
to 91”. 

The pusher mechanism has an 
a.c. motor with transmission, ad- 
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HANNIFIN 


HYDRAULIC 
DIE CASTING 
TRIM PRESSES 


Give you more parts per hour 


OPEN GAP OR COLUMN TYPES 


@ High speed operation 

© Easier set-up 

@ Longer die life 

© Complete operator safety 
@ 2 to 150 tons 


Faster Speeds * Lower Prices * Quick Delivery 


YOU GET THESE FEATURES: 
. Safe, dual electric (or hand) controls 
. Automatic reverse on pressure or distance (adjustable) 
. Adjustable ram pressure 
. Extra-large tables standard 
. All-steel welded and stress-relieved construction 


. Hardened and chrome-plated rams and guide rods 


For the full story of the advantages of high speed hydraulic trimming, send for our 
Bulletin 142. Or call in your Hannifin representative—he’s a trained production analyst. 


3164PH 


PARKER-HANNIFIN 


HANNIFIN COMPANY DIVISION 
581 South Wolf Road « Des Plaines. Illinois 


NEUMATIC AND Hvyorautic SYSTEM COMPONENTS 


ARKER 
ANNIFIN 


CORPORATION 


EUROPEAN DIVISION + PARKER-HANNIFIN N.V. « SCHIPHOL+THE NETHERLANDS 
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PARKER 


PEN MAKES 


A POINT: 
the importance of 
proper finish... 


ig 


lit 


how ABBOTT 
helps to get it 
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Throughout the world, a Parker Pen is 
quickly identified by its distinctive arrow 
clip. Even while clasping firmly to a coat 
or shirt pocket, the clip properly signals 
the prominent Parker name ...in some 
Asian countries, it’s a status symbol and 
a mark of the wearer's literacy! 

For these and similar reasons, the clip 
must always retain a gleaming, jewel-like 
finish ...a finish durable enough to with- 
stand the roughest everyday abuse. ..a 
finish that has no microscopic rough 
edges to snag or fray pockets. 

To give the clip just such a finish, 
Parker uses Abbott steel burnishing 
media in vital tumbling operations. Be- 
sides producing the lasting, polished 
finish, the high-quality Abbott shapes 
increase the clip’s surface hardness by 
compressing and compacting the grain 
structure of the metal. 

What's right for your product .. . finish 
or cut? Send us a product or part sample. 
Without charge, we'll test it thoroughly 
and return useful recommendations 
promptly. 


REQUEST BULLETIN AP-1 
AND SAMPLE SHAPES 


THE ABBOTT 


BALL COMPANY 


7 RAILROAD AVE 
HARTFORD 1 CONN 
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justable travel stops with limit 
switches, a soak timer (adjustable 
to 30 hours), and a variable speed 


control. It accommodates four sep- 


te 


arate pusher arms having a travel 
distance of 34” each. The arms are 
coupled to quartz rods linked to 
work boats. 
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For Over 20 Years 
Manufacturers of 


METAL 
POWDERS 


ALUMINUM 
BRASS - COPPER 
FLAKE, GRAIN AND 
ATOMIZED FORMS 


MANUFACTURING COMPANY, INC. 
Plant: HASKELL, NEW JERSEY 
TEMPLE 5-1200. CABLE:"MAGNAFLAKE” 
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‘Our new Youngstown 
Extrusion Press... 
the Southwest's Largest,’ 







says Art G. Bauer, President, Bauer Aluminum Co., 
Richardson, Texas (Datias Area) 








Bauer Aluminum's press has a capacity of 2750 Tons, 
capable of extruding billets 10’ dia. x 32” long. Bauer 
extrudes large architecturals, tubes and sections for a 
wide variety of Industrial and Building Products. The 
president of this young dynamic organization thus ex- 
presses faith in the expanding future of America’s Alu- 
minum Industry. 

Art Bauer also demonstrates his complete confidence 
in YOUNGSTOWN'S experienced extrusion team by 
the purchase of this installation. 


Today, extruders looking for top efficiency, in presses 
and all auxiliary equipment, are recognizing 
YOUNGSTOWN'S reputation for leadership. Inquire 
about the Improved Features of our New Presses. 
Capacities: 500 Tons to 5000 Tons. (1550 Ton size, 
from Stock) 





FRED KAMENA STANLEY BOWDEN JOSEPH MEIN JAMES GRINDLAY 


“YOUNGSTOWN?” expansion plans in the fields of Hydraulic Extrusion Presses are 
A emphasized by appointment of four outstanding men in the industry. Fred Kamena, 
S$ ervin g In du S try well known for his creative accomplishments, is now Chief Design Engineer, Hydraulic 
Press Division. Stanley T. Bowden in Youngstown, and Joseph Mein in Montreal, 
Sin ce ] 8 8 & Canada, will direct international sales throughout the world. James Grindlay, who has 
installed presses in many overseas countries as well as in North America, is Supervisor 
of Installation and Service. These men have worked together for years and comprise an 
experienced team of extrusion engineers second to none. 


The Youngstown Foundry & Machine Co. 


Youngstown 1, Ohio 
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CARBON RESTORATION | 


By E. M. BROAD, chief engineer, Hitchiner Mfg. Co., Inc. 





CASE CARBURIZED 


CARBON RESTORED 





SURFACE DECARBONIZED 


CARBON CONTENT % 
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CENTER 


DISTANCE FROM EDGES OF PIECE 








1. CARBON CONTENT vs. distance from the surface for 
(A) decarburized 0.040 steel as cast and annealled; (B) sec- 
tion of the same casting with carbon restored dyring anneal- 


Tie FINAL MECHANICAL PROPERTIES and the service 
life of the part are dependent to a large extent on the 
amount of carbon in the surface layer. This makes re- 
tention of the specified carbon content imperative. 

Decarburization is the loss of carbon from an iron- 
base alloy. It occurs on the surface of ferrous metal 
when the material is exposed to an atmosphere which 
contains oxygen, water vapor, or whose carbon poten- 
tial is lower than the carbon content of the steel. The 
result is a soft skin of ferrite which surrounds a core of 
the desired carbon content metal. 

In an oxidizing atmosphere (this includes both 
water vapor and oxygen) decarburization does not 
occur below 1200°F. Generally, all ferrous castings 
regardless of the method of casting, and all hot rolled 
steel will have a decarburized skin. With hot rolled 


ing; and (C) section of the same casting but case carburized 
during annealing to about 0.050 carbon. All micrographs 50X. 


stock it is possible to remove the low carbon layer by 
machining. This technique is rarely possible with a 
casting. The best solution for cast parts is, therefore, 
to replace the carbon which has been lost by reaction 
with the atmosphere. This is termed Carbon Restora- 
tion. 

There has been a lot of misunderstanding about car- 
bon restoration. Many people confuse the terms case 
hardening and carbon restoration. Both terms fall in 
the more general classification of carburization. Case 
hardening, or case carburizing, refers to increasing 
the carbon content of the surface layer to a level above 
that of the core. Carbon restoration, on the other hand, 
refers to increasing the carbon content of the surface 
layer to the same level as the core. As an example, in 
a piece of 8620 steel with a decarburized case, if case 
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carburizing is desired the carbon content of the surface 
layer will be increased to about 1.0%. If, however, only 
carbon restoration is required the carbon content of 
the surface layer will be brought up to 0.20%. 

Figure 1 is a schematic representation, with photo- 
micrographs, which illustrates decarburized, carbon 
restored, and case carburized steel. In the decarburized 
example the surface carbon is zero and builds up to 
analysis some distance in from the surface. The carbon 
restored sample has a uniform carbon content from 
edge to edge while the case carburized example has 
a high carbon surface which decreases to analysis some 
distance in from the surface. 

Where parts call for carbon restoration or “skin 
recovery” they must not be case carburized or some of 
the required mechanical properties will be lost. 

To insure proper carbon content, it is essential to 
hold the carbon potential of the furnace atmosphere 
within very close limits. This, of course, requires ac- 
curate measurement of the carbon potential of the gas. 

There are a number of ways to measure carbon 
potential. A common one uses the relationship between 
the dew point of the gas and its carbon potential. 
Figure 2 illustrates this relationship. As the tempera- 
ture decreases, the carbon potential of a gas atmos- 
phere increases at constant dew point. Thus, if carbon 
restoration in a 1030 steel is done at 1700°F, the atmos- 
phere dew point should be 40°F. However, if the 
furnace temperature should decrease to 1500°F, still 
with a 40°F dew point, the carbon potential would 
rise from 0.30 to 0.90 and the parts would be case 
carburized. The reverse is, of course, also true. A 0.90% 
carbon steel being carbon restored in 40°F dew point 
gas at 1500° would be decarburized at 1700°F. The 
dew point of the furnace must, therefore, be varied 
if the temperature is varied. 

Another important consideration for both carbon 
restoration and for case carburizing is time at tempera- 
ture. Only a short time is needed for carbon to diffuse 
into the metal surface boundary layer, but it takes a 
relatively long time for the carbon to diffuse inward 
into the base metal. 

If it takes ten minutes for the carbon to diffuse 
0.005”, it would take about two hours to diffuse 0.020” 
and from four to six hours to diffuse 0.030”. The rate 
of diffusion would depend on the initial carbon poten- 
tial of the gas and metal as well as the temperature. 
Figure 3 is a typical carburizing curve which shows 
the effect of temperature on case depth or rate of 
diffusion. Carbon restoration curves are similar except 
that times are usually longer since the carbon poten- 
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tials are usually lower. 

Carbon restoration is generally an expensive and 
time-consuming operation. However, it is the only 
way to replace the exact amount of carbon which has 
been removed. If the properties and service require a 
uniform carbon content from edge to edge there is 
only one alternative to carbon restoration. That alter- 
native is the machining away of the decarburized skin. 
But for mass produced products this is more expen- 
sive than the carbon restoration process. Therefore, in 
spite of the high cost of carbon restoration, there is 
no more economical alternative when a uniform carbon 
content is needed. 


2. DEW POINT and carbon potential relationship at con- 
stant temperature for furnace atmospheres. 


3. DEPTH OF PENETRATION as a function of time during 
case carburizing at constant temperature. 
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The effect of moisture during .. . 


THE SINTERING OF TUNGSTEN AND 


ic converter 


Tie Moisture content of the hy- 
drogen atmosphere controls the 
nucleation and grain growth dur- 
ing the sintering of both tungsten 
and molybdenum. Increasing mois- 
ture content decreases the number 
of nuclei and may lead to single 
crystal formation. 

Coarse grained materials are dif- 
ficult to work and may fracture 
during swaging and hot working. 
Without moisture control during 
sintering the hot working of metal 
into rods, wire, and sheet would 
have to be varied with each ingot. 
Scrap losses would be high and 
costs would skyrocket. 

Hydrogen is always used as a 
protective atmosphere. It is, fortu- 


, Alumina gos dryer 


Magnesium perchlorate 


dryer 


nately, easily purified and dried. 
Figure 1 is a schematic diagram 
of a hydrogen purification system. 
The catalyst for converting oxygen 
to water vapor may be copper, 
titanium, magnesium, or palladium. 
The drying media is activated alu- 
mina, anhydrous calcium chloride, 
sodium hydroxide, or magnesium 
perchlorate. 

The dryness of the hydrogen is 
determined by measuring the dew- 
point. A chromium plated cylinder 
is cooled until moisture or ice 
forms on its surface. The tempera- 
ture where this occurs is the dew- 
point. Figure 2 shows a popular 
type of measuring apparatus. 

A typical sintering curve is shown 


in figure 3. This curve was made 
during the initial sintering stage 
when nucleation occurs. The rise 
in dewpoint from almost -50°C to 
-15°C is the result of oxide reduc- 
tion by the hydrogen. After this 
first increase in moisture content 
there is a fairly steady fall. The 
final rapid fall of the dew-point is 
due to cooling when the power was 
turned off. Table I gives the data 
for seven typical sintering runs. 
The high dew-points recorded for 
runs B and D were due to mois- 
ture leaks in the sintering appara- 
tus. 

Gas moisture measurements will 
also indicate the completeness of 
oxide reduction. If a bar is double 
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Figure 4 


sintered, the second sintering will TABLE I—DEW POINT MEASUREMENTS DURING SINTERING 
characteristically show much lower . — 
dew-points than the first one. This Time (min.) Dew Point in degrees C. 
is shown in figure 4. Sample e D E 
The importance of low moisture 0 (current off) —9 -H — 

content in the protective atmos- 5 (Current on 3 min.) m 2 

phere is easily translated into dol- 10 6 + 2 

lars. The ingots listed in Table I 15 4 oat 

were processed to wire. Table II 20 8 “ 

gives the percent recovery of use- 25 (current off) — 

able wire. Samples A and E which 
had the lowest dew-points through 
the sintering run showed the high- 
est recovery. The data for this in- Sample Percent Recovery 
vestigation was obtained on ingots 
of pure tungsten. However, simi- 
lar results can be expected from 
molybdenum & tungsten-molybde- 
num alloys sintered in same manner. 











TABLE lI—PERCENT RECOVERY OF TUNGSTEN WIRE 








A 73.0 
B 62.5 
Cc 48.6 
E 79.4 
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All neu (rom 


125 TON POWDER COMPACTING PRESS 


6 die lull 125 to ejetion enpacty 


MODEL 1100 


COMPLETELY AUTOMATIC 

















; te 


125 TONS COMPACTING 
PRESSURE APPLIED BY 
UPPER AND LOWER PUNCHES 


125 TONS 
EJECTION PRESSURE 


- MASSIVE, ALL STEEL 
MAIN FRAME 


RUGGED MECHANICAL 
TOGGLE OPERATION 


PRECISION PUNCH AND 
DIE ALIGNMENT 


HEAVY DUTY STATIONARY 
CORE BRACKET 


FLOATING CORE ROD 
WITH TIMING CONTROL 


PUSH BUTTON—SINGLE CYCLE 
OR CONTINUOUS 
OPERATION CONTROL 


Massive, all steel, heavy duty mechanical press for powdered metals, ceramics, 
SIMPLICITY OF ADJUSTMENTS— plastic preforms, tungsten carbides and other powdered or granular materials. 

NO NEED FOR CAM CHANGES An unusual feature of this machine is its capacity to eject a compact with full 
125 tons pressure. Both upper and lower punches apply pressure to the part 
being formed with capacity of up to 6” die fill and the machine is capable of 
making parts up to 6” diameter or length. Dwell under compression allows 
compact to set while under pressure. Floating core rod mechanism with up 
to 4” stroke and moving die table can also be incorporated. 








KUX MACHINE CO. +¢ 6725 NORTH RIDGE ¢ CHICAGO 26, ILLINOIS 
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data offered in this month's ads qualified readers may obtain any of 


these free reference materials by circling the numbers on the reader service cards 


. Burnishing Media—The Abbott Ball 
Co.—Bulletin tells how to produce 
a long-lasting polished finish. 


. Colloidal Graphite—Acheson Col- 
loids Co.—Brochure gives techni- 
cal data on colloidal graphite dis- 
persion problems. 


. Additives—Alan Wood Steel Co.— 
Technical bulletin gives data on 
the use of carbon additives. 


. Aluminum Ingots—Aluminium Ltd. 
—Technical information on Alcan 
50S HO ingot for working with 
high press speeds with good re- 
sultant mechanical properties. 


. Plating on Aluminum—Enthone 
Div., American Smelting & Refin- 
ing Co.—Detailed information on 
Alumon “D” dilute zincate for 
plating aluminum. 


. Nickel Plating—Levelmax Div., 
American Smelting & Refining Co. 
—Bulletin describes how to get 
bright plating on hard-to-buff 
areas. 


. Investment Casting—Arwood Corp. 
—44-page booklet includes practi- 
cal tips on designing for invest- 
ment casting. 


. Metals and Alloys—Cannon-Mus- 
kegon Corp.—Information on a 
new X-ray method for analyzing 
metals and alloys. 


. Investment Casting—Casting Engi- 
neers—8-page brochure tells how 
to specify for investment castings. 


. Rubberized Abrasives—Cratex 
Manufacturing Co.—22-page man- 
ual describes the use of rubber- 
ized abrasives for delicate opera- 
tions in deburring, smoothing, 
cleaning and polishing. 


. Standard Unit Dies—D-M-E Corp. 
Technical brochure on lower costs 
through standardization. 


. Sintering Furnaces—The Electric 
Furnace Co.—Bulletin No. 591 
describes a complete line of pow- 
der metallurgy furnaces. 


. Metal Working Lubricants—Fiske 
Brothers Refining Co.—Technical 
bulletins—on hot die and other 
specialty lubricants. 


. Lubricants—Grafo Colloids Corp. 
—Applications chart for its col- 
loidal graphites mixed with oil, 
water, or alcohol dispersions. 
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OFFERED FOR THE FIRST TIME... 


The services and reference materials listed here are being 
offered for the first time in this issue by new PMM advertisers. 


. Anodizing—The Bell Co., Weathertite Div—Offers services of the larg- 
est batch type anodizing system in the United States for the anodizing 
of sheet, extrusions, and castings. 


. Extrusion Presses—Feller Engineering Co.—Offers automatic rod and 
tube self contained extrusion presses up to 5500 tons capacity. 


. Fire Resistant Hydraulic Fluid—Hulburt Oil & Grease Co.—Data on 
properties and performance of Hul-E-Mul fire resistant fluid at sav- 
ings equal to those obtained with ordinary petroleum fluid. 


. Fire Resistant Hydraulic Fluid—Sun Oil Co.—Offers fire resistant hy- 
draulic fluid with performance characteristics of high-grade hydraulic 


oil. 








. Die Cast Parts—Gries Reproducer 


Corp.—Booklet contains helpful 
designer’s checklist of GRC meth- 
ods for creating new parts. 


. Investment Casting—Hitchiner 


Manufacturing Co.—Technical in- 
formation on uses of investment 
casting. 


. Die Casting Machines—Lester- 


Phoenix, Inc.—Specifications give 
complete data on die casting 
equipment. 


. Checkweighing Equipment—Met- 


tler Instrument Corp.—Complete 
data on designing for automatic 
weight-control system. 


. Investment Casting—Midwest Pre- 


cision Castings Co.—Brochure de- 
scribes how to design for invest- 
ment casting. 


. Impact Extrusions—Mueller Brass 


Co.—Engineering Manual No. FM- 
3019 gives data on the Cold-Prest 
process for simple or relatively 
complex extruded shapes. 


. Electrocleaner—Oakite Products, 


Inc.—Folder describes an electro- 
cleaner for zinc die castings. 


. Trim Presses—Parker-Hannifin 


Corp.—Bulletin describes high- 
speed hydraulic trimming presses. 


. Permanent Mold Casting—Perma- 


nent Mold Die Co.—Brochure de- 
scribes the direct chill mold cast- 
ing process. 


. Lubricating Equipment—Pierce- 


Waller Inc.—Information on a sys- 


tem for lubricating, cleaning and 
cooling molds. 


. Extrusions—Precision Extrusions, 


Inc—Brochure gives detailed 
studies on how aluminum extru- 
sions cut costs. 


- Powdered Metal Parts—Reese 


Metal Products Corp.—Brochure 
shows how to cut precision parts 
costs with the Remet process. 


. Waxes—Alex. Saunders & Co— 


Bulletins, technical information on 
investment casting waxes. 


. Ceramic Preformed Cores—H. J. 


Sherwood, Inc.—Technical design 
data tells how ceramic preformed 
cores can be used for intricate de- 
sign applications. 


. Cold Extrusions—Steel Industries, 


Inc.—Design Manual 161 gives 
factors in cost-saving with intri- 
cate cold extrusions. 


. Pots—Tiffin Foundry, Inc—Bro- 


chure lists a line of stock pots and 
die casting machine accessories. 


. Tool Steels—Uddeholm Co. of 


America—Technical information 
on tool steels for die casting and 
extrusion. 


. Palletainers—Union Steel Prod- 


ucts Co.—Information on Pallet- 
iners used for handling problems. 


. Temperature Control—West In- 


strument Corp.—Bulletin de- 
scribes advantages of temperature 
controllers. 
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SINTERED ALLOY STEELS 


Produced From 


HIGH PURITY ELEMENTAL POWDERS 


IMPACT STRENGTH 
FATIGUE STRENGTH 
TENSILE STRENGTH 


ELONGATION 


a 


A. Johnson & Co., Inc. 


21 West Street, New York 6, N. Y. 


Laboratory at 804 Raymond Boulevard, Newark, N. J. 
Circle No. 51 on Reader Service Card 
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useful literature, catalogs, manualls qualified readers may obtain 


any of these technical publications by circling the numbers on the reader service cards. 


PROCESSES 


145 Permanent Mold Castings—MeELTAFORM, INC.— 


Brochure describes production and quality con- 
trol facilities for this supplier of non-ferrous 
permanent mold castings. 


Investment Castings—La DONN & TECTRON—Bro- 
chure shows investment castings which were re- 
cently considered impossible, yet now are in 
daily production. 


Casting Brass & Bronze—AMERICAN SMELTING & 
REF. CO.—Brochure tells how to make sound brass 
and bronze castings by careful control of produc- 
tion variables. 


MATERIALS & EQUIPMENT 


Zoned Tube Furnace—nar- hrm HARES 
PER ELECTRIC FURNACE CORP.— 
Technical bulletin describes 

a modernized line of zoned 

tube furnaces featuring inter- 

changeable components for in- 

creased versatility, includes 

air and atmosphere models. 


Degreasing Units—uppEHOLM CO. OF AMERICA, 
1nc.—16-page booklet describes trichlorethylene 
and degreasing equipment, discusses the relative 
merits of vapor, spray, and immersion degreas- 
ing methods. 


Graphite Molds—carsivE MOLD seRvice—Bulletin 
describes graphite molds available for powder 
metallurgy applications, describes mold engineer- 
ing and development services offered. 


Lifting Magnet—p-m-r corp.—Specification sheet 
describes a magnet for lifting steel plates weigh- 
ing up to 4500 Ibs. 


Conveyor—May-FRAN mrc. co.—Bulletin de- 
scribes a continuous, automatic conveyor for 
more efficient in-plant handling of die castings, 
scrap, etc. 


Bearings—joHNSON BRONZE CO.—4-page catalog 
describes custom-designed and standard sleeve 
bearings made by powder metallurgy and centrif- 
ugal casting methods. 
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161 Flaw Detector—v.s. CASTING REPAIR CoRP.—Data 


on a low cost system for detecting surface cracks, 
flaws, defects and porosity in metallic solids. 


lron Powders—MIcRO METALS CorP.—Data sheet 
lists engineering data and price schedules for 
chemical grade iron powders. 


Tools & Dies—sosiNCHUCK MACHINE AND TOOL 
co.—Brochure lists facilities and design services 
for making dies, fixtures, and special machinery. 


Vacuum Equipment—xinNeY vacuum piv.—Ex- 
ternal house organ contains news of the latest 
industrial applications for high vacuum pumps 
and vacuum equipment. 


Permascope—twin CITY TESTING CoRP.—Brochure 
describes a non-destructive testing device for 
gaging non-conductive coatings on non-ferrous 
base metals, the conductivity of a non-ferrous 
metal, the thickness of a non-ferrous coating on 
a non-conductor, and similar applications. 


Ceramic Cutting Tools—rHE CARBORUNDUM ©O. 
—28-page booklet lists the properties, specifica- 
tions, and prices for ceramic cutting tools and 
accessories. 


Zine Alloy—AMERICAN SMELTING & REFINING CO.— 
Data sheet tells why high purity zinc is vital to 
die cast parts, lists zinc die casting alloy compo- 
sitions. 


FINISHING 


Conversion Coating—mac pERMID, INC.—3-page 
usage and instruction sheet on a dry chromate 
base salt for producing corrosion resistant chemi- 
cal conversion coatings on aluminum without 
producing dimensional changes. 


Coated Abrasives—tHE CARBORUNDUM co.—5O0- 
page catalog of standard abrasive belts, rolls, 
sheets, and discs lists coated abrasive products 
used throughout industry. 


Soak Cleaner—mMac pERMIC INC.—3-page usage 
and instruction sheet on a general purpose soak 
cleaner that removes oil, grease, and buffing 
compound from all metals. 


more Useful Literature on page 95 





SSIGNMENT: A weighty one. Take the Zenith Royal 1000 Transoceanic portable radio and 
pare off half of its 26 pounds — without reducing performance. How do you do it? With 
an aluminum case? No. With plastics? No. You do it with a housing made from eleven 
thin-wall, high strength zinc die castings. You do it with the only material and method 

that can provide the ‘‘as cast’ tolerances necessary for the flush-fit the design demands. You 
rely on a material that can be cast thinner, and yet stronger, than any die casting competitor; 
a material whose castability permits shapes and intricate sections prohibitively expensive by 


other fabricating techniques. You know that assembly will be easy, because you can use 
self-tapping screws, and speed nuts on the cast bosses. You know that finishing will be a 
pleasure, with a smooth surface that readily accepts bright, satin and brush-finish chrome plate, 


as well as paint to fill the cast lettering. We could go on and on, detailing the advantages 
each one of the eleven zinc die castings demonstrates, point- 


ing out the skillful designing that combines a multitude of 
functional and decorative duties. However, all you need do 
is look at the scales above and remember—zinc die casting 


gives you more for less. How else would you make it? N a Bn ey A ae 


160 FRONT STREET « NEW YORK 38. N. Y. 
Zinc die castings by Paragon Die Casting Company, Chicago, Illinois. 
Circle No. 65 on Reader Service Card 
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useful literature, 
catalogs, manuals 


Centrifugal Enameler—Lron j. BARRETT CO.— 
Brochure tells how highly flammable coatings are 
applied safely by an air powered centrifugal 
enameler. 


Vacuum Metallizing—r. j. stokes corr.—16-page 
brochure tells all about the vacuum metallizing 
process for depositing a thin layer of metal on 
various surfaces. 


Vibratory Finishing—pancBorn corp.—l2-page 
bulletin lists details and specifications on a com- 
plete line of vibratory finishing equipment. 


Tapping Screws—PaRKER-KALON Div.—22-page 
technical booklet lists hole size recommendations 
and application information for tapping screws. 


a roan ra he heat shunt shown above is pressed 
Sand Blaster—vUNIVERSAL INDUSTRIAL SUPPLY CO.— 
. we ’ from pre-alloyed bronze powder and 

Data sheet describes a sand blasting unit for . 
? : ; A Tar.. hard-chrome plated. It is used to posi- 
removing rust, paint, and chemicals, and for ' . 
cleaning hard-to-get-at places tion electronic components on printed 

; ‘ ‘ I vy circuit boards and eliminate heat damage 
Buffing & Polishing—rne LEA Mrc. Cco.—20-page when soldering. 
technical manual covers manual and semi-auto- Design teamwork between Kwikset Pow- 
matic polishing, deburring, satin finishing, buff- dered Metal Products and Autonetics Divi- 
ing, and high coloring of metals. sion of North American Aviation has resulted 
in a part which is produced at a 95% cost 
saving over previous machining methods. 

The heat shunt is easily produced in four 
precise end modifications to locate com- 
ponents at various angles. When soldering, 
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the high heat conductivity of the bronze pro- 
tects the components and circuit from melt- 
ing by drawing off heat produced at the 
solder joint. The heat shunt itself is solder- 
proof thanks to its hard-chrome plate. 

This time-saving printed circuit tool dem- 
onstrates that, working together, the metal 
@ Eliminate secondary machining operations, raise powder fabricator and his customer can lick 
production rates, improve product quality. This eight- the hottest problem. To find out how to put 
page brochure shows how to specify precision Minicast nonferrous powder metallurgy to work for 
parts and conventional investment castings for your you, write today to the New Jersey Zinc 
problem components. 

; Company, producers of nonferrous metal 
Includes two reference pages for designers — general f 's standards tod 
design features, tolerances and complete tabulation of powders setting tomorrow's s ards today. 


castable metals and alloys. Money-saving hints for 1 
purchasing men, too. Send for your copy today! 
& 
CASTING ENGINEERS : = 


Two Plants: Chicago + New York City THE NEW JERSEY ZINC Co. 
2321 North Bosworth Avenue « Chicago 14, Illinois j ew FROME CFESRT + BSW VERS Se SS 
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Castings 


...and how they can cut your costs! 








SAFETY AND MARKETING 
STUDIED BY ADCI 


HEXTER-PMM AWARD 


In memory of the late publisher of Precision METAL 
Mo pic Magazine, Lester P. Aurbach, president, The 
Industrial Publish- 
ing Corp., an- 
nounced the estab- 
lishment of, and 
the first winner of 
the “Hexter-Preci- 
sion Metal Molding 
Award.’ The 
award, $350, is 
made to an engi- 
neering college stu- 
dent based on 
scholastic standing, 
interest in the die 
casting process, 
and financial need. 

All engineering students in colleges which are co- 
operating with the ADCI in die casting education are 
eligible. 

The award winner this year is Marshall R. Natha- 
son, now starting his senior year at California State 
Polytechnic College. 

Nathason is an Industrial Engineering student who, 
in the opinion of the faculty, has shown exceptional 
ability in machine shop and manufacturing methods 
courses and an outstanding interest in the die casting 
process and its future potential. 


NATHASON 


BAUER WINS DOEHLER AWARD 


The highest award of the 
American Die Casting In- 
stitute went, this year, to 
Alfred F. Bauer, manager, 
Doehler-Jarvis Div., Na- 
tional Lead Co. 

While the award was 
made in recognition of 
Bauer's work on the first 
successful water cooled, die 
cast aluminum engine 
block, it also recognizes the 
many outstanding contribu- 
tions Bauer has made to the advancement of the die 
casting art in both this country and abroad. 


BAUER 


In making the award, Frank J. Koegler, vice presi- 
dent and a director of the National Lead Co. said 
that “The reliable performance of the die cast alumi- 
num engine block in the 1961 American Motors auto- 
mobiles must be regarded as the most important single 
accomplishment to date in an industry noted for un- 
usual firsts.” 

The adoption of the die cast block for a mass- 
produced automobile is the culmination of work 
started by Doehler-Jarvis in 1951. Through every stage 
of the development it has been Bauer's firm belief 
that an all-aluminum die cast engine would some day 
be adopted by all automobile manufacturers. 


ADCI ELECTS OFFICERS, 
VOICES OPTIMISM 


At the annual meeting of the ADCI, safety and 
marketing came in for a full day of study and discus- 
sion. At the meeting, held in Chicago on September 
27-28 Walter E. 
Brown, executive vice- 
president of the 
Kiowa Corp., Mar- 
shalltown, Iowa, was 
elected president for 
the coming year. Be- 
fore his election as 
president of ADCI, 
Brown served two 
terms as an Institute 
vice-president. 

While the first half 
of this year was not 
up to expectations, 
third quarter business 
and prospects for the 
fourth quarter indi- 
cate a marked upturn. The ADCI estimates that pro- 
duction of aluminum die casting in 1961 will top the 
365,500,000 pound production set in 1960. Zinc die 
castings will probably fall short of last years 312,500 
tons by about 10%, but increased production of both 
brass and magnesium die castings may bring the 1961 
production figures equal to or only slightly lower than 
total die casting production in 1960. 

For 1962, the die casters forecast a good year. Un- 


BROWN 


continued on page 98 
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PRODUCES MORE AND 
BETTER PIECES BETWEEN 
DIE CHANGES. 


A graphited product for use in working hot metals of 
all kinds. Good in temperatures up to 2200° F and 
above. Keeps work cool and extends the life of dies and 
punches. Highly adhesive, may be applied by brush or 
swab or diluted with oil for spraying. 


Bulletins describing Fiske's 514A Hot Die Lubricant and 
other specialty lubricants and coolants sent on request 


FISKE'S METAL WORKING 
LUBRICANTS 


FISKE BROTHERS REFINING CO. 


129D Lockwood Street, Newark 5, N. J. 
Plants: Newark 5, N. J. Toledo 5, Ohio 











ualit 
IVESTMELT 
CASTINGS 


' delivered on time! 


| 











@ Assure the success of your invest- 
ment casting designs. Send them to 
Midwest Precision, which has an en- 
viable background of many years of 
experience in the field. 

Among the great number of invest- 
ment castings successfully mass- 
produced by Midwest, are many parts 
on which other foundries failed. Our 
engineers and technicians make 
available to YOU, without obligation, 
their full store of accumulated pre- 
cision casting knowledge. 

To be sure of your investment cast 
parts, submit them to Midwest for a 
completely unbiased evaluation. 


Send for your copy of ‘How 

IP R To Design Investment Castings” 
M j DWES PRECISION 

CASTINGS CO. 

10703-11 QUINCY * CLEVELAND 6, OHIO 

GArfield 1-1918 











A-3119 
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For rata 
your zinc 


or 
aluminum 


Small Engine Cylinders 


DIE CASTINGS 
CHOOSE ADVANCE 


because... 


above and beyond the meas- 
urable factors of metallur- 
gical control and mechani- 
cal equipment ( which others 
may also possess to a degree) 
there are at ADVANCE 
creative engineering, in- 
plant tool making, produc- 
tion skill and management 
attitudes toward customer 
requirements not always en- 
countered in run-of-the-mill 
markets. 


ADVANCE supplies zinc 

and aluminum components 

to fine product makers from Control Valve Components 
Texas to Massachusetts as 4 
well as to its good neighbors 
in the Mid-west. Geograph- 
ical distance is no barrier to 
quality production. 
So... check with AD- 
VANCE for your zine or 
aluminum die casting re- 
quirements. 


Valve Cases 


These symbols are your 
assurance of highest 


7 c= ET: 
TOOL AND DIE 
CASTING CO. 


3872 WN. Holton St. 
Milwaukee 12, Wis. 
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Automatic Checkweighing 
rrom Milligrams ro Kilograms 


If you are interested in high speed, high 
precision automatic weighing of low 

weight range objects, you should consider 
Mettler checkweighing equipment. 


Mettler automatic equipment is presently used 
to control production ot aspirin, golf balls, 
ping pong balls, batteries, billets, bullets, 
butter, buttons, canned goods, cigarettes, 
dental supplies, foodstutis, gold nuggets, 
hammer handles, magneto magnets and missile 
parts. In short, everything from dehydrated 
soup to zinc nuts. 


Mettler checkweighing balances and their 
associated control unit outputs are used for 
physical sorting, control of machinery, or 
statistical control of production. Relay as well 
as analog output permit use with a wide 
selection of standard auxiliary control elements. 


These balances, complete with any one of 
twelve control unit types, are available from 
stock in capacities of 1, 3, 10, 30, 100, 300, 
and 1000 grams. Weighing speeds of 40 to 90 
per minute can be easily achieved, either 
with a Mettler standard transport system or 
a system of your own design. 


Hew does automatic weight control fit into 
your production picture? Write for complete 
data on Mettler KWA checkweighing 
equipment and on feeding and sorting systems. 


METTLER 
INSTRUMENT 
CORPORATION 


P. 0. BOX 100, PRINCETON, NEW JERSEY 
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SAFETY AND MARKETING 
STUDIED BY ADCI 








less world conditions change present business outlooks, 
aluminum die casting production should continue to 
rise, zinc die casting production should at least equal 
the 350,000 ton level which is normal for a good auto- 
motive year. Brass and magnesium die casting should 
continue to rise next year. 





KAUFMAN 


SHIRTUM YAUSSI 


Elected to office at the annual ADCI meeting: W. G. 
Newton, Jr., president, The Newton-New Haven Co., 
ADCI vice-president; G. E. Kaufman, elected chairman 
of the ADCI Central Regional Group; R. C. Shirtum, 
elected chairman of the ADCI Midwestern Regional 
Group; Frank D. Yaussi, elected chairman of the ADCI 
Pacific Coast Regional Group. 


In addition to the offices listed, all four men become 





members of the Board of Directors of the ADIC. 











DIE CASTING RESEARCH FOUNDATION 
REPORTS ACTIVITIES 


One arm of the ADCI is its Die Casting Research 
Foundation. This activity was set up to study the many 
basic facets of the die casting industry, to develop 
new and/or improved techniques, new and better ma- 
terials and alloys. 

Principal reports covered the search for new ma- 
terials to give longer life to dies and machine parts; 
an evaluation of new lubrication techniques to speed 
production; the study of metal flow in die casting dies; 
and the development of a compatible vacuum die 
casting system. 


Vacuum and venting systems 


Patents were recently granted the research founda- 
tion on its vacuum die casting system. The original 
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plans were to make this system available, under li- 
cense, to the 120 member plants only. At the meeting, 
however, the directors reported that plans are under 
study to make this system available to any die caster 
who can qualify under the licensing arrangement. 

According to the DCRF report, this new vacuum 
and venting system permits the continuous evacua- 
tion of the die cavity until it is completely filled with 
metal. This is accomplished without the use of a valve 
in the vacuum passage. Direct, continuous pressure 
measurement in the cavity throughout the casting 
cycle is possible. When desired, relatively low pres- 
sures can be obtained. Consistent, reproducible evacu- 
ation to 27.5” Hg is practical. 

In addition to vacuum die casting, the new system 
permits massive venting of the die without the use of 
reduced pressures in the die cavity. 

The use of vacuum die casting is expected to extend 
the application of die castings into many new fields 
as well as to improve production of present die cast- 
ings in those cases where high surface finish, pressure 
tightness, or a high degree of section strength and 
uniformity is required. The reduced porosity which re- 
sults from vacuum die casting will eliminate much of 
the blistering and scaling on the surface when the 
castings are baked at a high temperature or shot 
blasted. 


NEW DIE CASTING PRODUCT STANDARD 


The ADCI Marketing Committee announced that 
a new Product Standard (ADCI-C9-61) is now avail- 
able. This standard will provide a precedure and data 
sheet for the buyer of die castings when requesting 
estimates. The hope is that much of the guess work 
in quotations will be eliminated if both buyer and 
vendor have a complete understanding of exactly what 
a quotation is to cover. ( Note: For a complete descrip- 
tion of this new standard as well as a sample data 
sheet, watch for “Buying Practices” to be included in 
the November 1961 issue of Precision Metrat Mo .p- 
ING. ) 


AUSTIN T. LILLEGREN AWARD 


Two Austin T. Lillegren Awards were made at the 
ADCI meeting this year. These awards are in memory 
of one of the leading figures in the American die cast- 
ing industry, and for many years the vice-president of 
the Madison-Kipp Corp. 

One award went to Norman Dress, Precision Cast- 
ings Co., for his service on the ADCI National Safety 
committee. Mr. Dress has been largely responsible for 
the effective safety programs conducted by the ADCI 
for many years. He has served on the safety committee 
since 1948 and has been its chairman since 1954. 


The second Lillegren award went to R. C. Cornell, 
vice-president, Litemetal Dicast, Inc., for his outstand- 
ing service on the technical committee of the Die 
Casting Research Foundation. Mr. Cornell has devoted 
much of his time and talent to guiding key research 
activities as chairman of various technical committee 


task groups. 
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INE MATERIAL 


can be used up to 3000°F— 
is nearly impervious to abra- 
sion and corrosion—can be 
formed to + .005 in./in. 
—and even withstands 
molten aluminum? 


Carborundum’s nitride 
bonded silicon car- 
bide — REFRAX® 

refractory 


This extra hard, very strong material looks like cast 
iron—wears like no other known refractory or cement 
—yet costs little more than standard silicon carbides. 
And it’s worth?—you judge from the examples below. 


ee EXAMPLE: Cast iron 
pyrometer tubes im- 
mersed in molten alu- 
minum average 70 hours’ 
life. When replaced with 
REFRAX tubes, life is 
ten times longer. Iron 
pouring spouts in mol- 
ten aluminum cut out in 
an hour. Contamination 
of the melt is “distinct.” 
Life of REFRAX spouts 
is often several hundred 
hours...and there’s no 
longer contamination. 


EXAMPLE: REFRAX 
brick, rectangular or 
with tongue and groove, 
used in hot walls are 
easy to clean and main- 
tain, resist NaCl, KCl 
and cryolite fluxes add- 
ed to metal, speed up 
heat conductivity and 
extend wall life. Life of 
REFRAX hot walls con- 
sistently proves to be 
several times that of 
fireclay walls. oy tee 4 
on wa) Sad Laer 
EXAMPLE: Automatic 
precision pouring of 
molten aluminum is 
governed by REFRAX 
float that serves as the 
“nerve end” of elec- 
tronic system. Refrac- 
tory float is of simple 
design, requires prac- 
tically no maintenance 
and provides a life 4 to 
5 times that of floats 
made of other materials. 


The successful development of REFRAX refractory —a 
ceramic that can be used like a metal under conditions 
that metal parts can't take—is now a service-tested fact. 
Of equal importance, this product can be made in a variety 
of compositions to fit your particular service conditions... 
and scaled in cost to your price limits. For details, contact 
Dept. R-101, The Carborundum Co., Perth Amboy, N. J. 


CARBORUNDUM 
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Let Superior show you how you can save money 
in many ways on your aluminum extrusions. 
The Mohawk cabinet above is an example of 
how this leading manufacturer gets extrusions 
perfectly fabricated from Superior Industries. 
The extrusions fit perfectly into Mohawk’s 


production line without any further operation. 
Under one roof, Superior controls the fabri- 
cating and refinishing of all these caste, ready 
for assembly. 


In addition to extruding intricate shapes, 


Superior miters, bends, rivets, drills, counter- 
sinks and notches the metal. Chemical and 
hand polishing, spray painting, anodizing and 
etching get professional attention. This entire 
performance saves you labor and factory 
time. And, thousands of companies have 
already taken advantage of Superior’s com- 
plete services. 


Send us samples, blueprints, or ask us to call. 
Superior engineers are now ready to help you 
to save in many ways. 


ALUMINUM EXTRUDERS © ANODIZERS © ARTRIM MOULDINGS 


SUPERIOR TST ON. 3788 Oakwood Ave. 


Youngstown, Ohio 
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EXTRUDERS 


2nd annual 


EXTRUSION 
DIRECTORY 


ABOUT THIS DIRECTORY 


THE LISTINGS in this directory are limited to those companies who filled in, 
signed, and returned to us a detailed questionnaire. Since not all companies co- 
operated, this listing is known to be incomplete. However, every listing given 
has been verified and comprises about 75% of the known custom extruders in 
the country. 

Only the corporate sales office for each company has been listed since this is 
strictly a buyers guide rather than a geographical listing of extrusion plants. 

In many cases the letters M and/or F appear. This indicates that the facility 
wili do some machining and/or surface finishing on extruded shapes before 
shipment. For details of the operations which can be done either consult the 
individual extruders or inquire of Precision Metra Mo pine. Note also that 
advertisers in this issue are listed in bold faced type. More information about 
these companies can be secured by refering to the individual advertisements. 

On page 63 of this issue are tables of the properties of extrudable metals 
and alloys. Reference to these tables will enable designers and purchasing men 
to select the best metal or alloy for a particular application and the companies 
who can make the extrusion in the selected material. 


Aluminum Extrusion Co. B & T Metals Co., The 
3042 Treadwell St. 425 W. Town St 
Los Angeles, Calif. (F) Columbus 16, Ohio (M, F) 


Aluminum Shapes, Inc. Badger Aluminum Extrusions Cort 


815 W. Shepherd St. 950 Georgia Ave 
Charlotte, Mich. (M, F) Brooklyn 7, N.Y. (M, F) 


r ton Meta! Pro ts Ce 
Aluminum Shapes, Inc. Barberton Motel Products 


STRAIGHT EXTRUSIONS 9000 River Rd. Pn Thi. 


ALUMINUM 


Adams Engineering Co 
P. O. Box 875 
Ojus, Fla. (M, F) 


Delair, N.J Berberton 
: Bauer Aluminum Co 
Alumitron Corp. 100 W. Spring Valley Rd 
704 W. Water St. Richardson, Texas [{F) 
Taunton, Mass. (M, F) . 
Bayless Products, Inc 
American Art Metals Co. P. O. Box 188 


Adams & Westlake Co., The 433 Highland Ave., N.E. Damascus, Ohic 


1025 N. Michigan St. 
Elkhart, Ind. (M, F) 


Aerolite Extrusion Co. 


4605 Lake Park Rd. 


Youngstown 12, Ohio (F) 


Alsco, Inc. 
225 S. Forge St. 
Akron 8, Ohio (M, F) 


Aluminum Co. of America 


1501 Alcoa Bldg. 


Pittsburgh 19, Pa. (M, F) 


Atlan 
tanta 12, Ge. (M, F) Bell Co., The 
P ee , ‘ Weather-Tite Div 
Ar 1 - ! Al minum rp ea e . 
ane tle ae — : ym Corp P. O. Box 310 
San Jose. Calif. (M) Bedford, Ohio (M, F) 


American-|International Aluminum Corp. — oyun Co., Inc 
Miami, Fla. (M. F) onnersville, In 
Bohn Aluminum & Brass Corp 
V. E. Anderson Mfg. Co. 1400 Lafayette Bldg. 


P. O. Box 121 Detroit 26, Mich. (M, F) 
Rome, Ga. (M, F) 


William L. Bonnell Company, Inc 


Aywon Wire & Metal Corp. 78 Fair St. 


Aluminum Extruded Shapes, Inc. 745-64th St. Newnan, Ga. (M, F) 


10549 Reading Rd. 


Brooklyn 20, N.Y. (M. F) 


Cincinnati 41, Ohio (M, F) Sranowey, fac. 


F—Company does finishing 


M—Company does machining 
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B & T Metals Co., The 2711 E. Maumee St 
2240 S. Garfield Ave. Adrian, Mich. (M, F) 


The 


Los Angeles 22, Calif. (M, F) continued on next page 





Commercial 
Door Shape 


Window Sash 
attailel-1 


Door Opener 
lig-tolo Ml aleli— 


4 more cost-cutting examples of 





\ 
ie SQ7 avuminum 
‘oe od 


Appliance 
Trim Section 








ADVANTAGES OF 
P-E EXTRUSION 
MILL SERVICE 


5,000 SHAPES 

Mill run shapes available with- 
out die charge in a wide range 
of rod, bor, and tubing sizes, 
and numerous shapes. 


NON-COMPETITIVE 

We produce extrusions only, do 
not fabricate or manufacture any 
other product. You get experi- 
enced, confidential help in creat- 
ing any special shape to suit 
your needs. 


LOW DIE COST 

Experienced engineering, de- 
sign, and die making services 
save you time and money, make 
small or experimental runs 
practical. 


VERSATILE EQUIPMENT 
Small, medium, and large 
Presses permit economical pro- 
duction. Complete integrated fa- 
cilities from billet casting te 
finished extrusion. 











Here are more examples of P-E Aluminum 
Extrusioneering. All angles, flutes and 
varying thicknesses required for each piece 


are produced in a single operation without ° 


machining. Each design offers inherent ad- 
vantages of greater strength in less weight 
and the plus benefits of a durable, non- 
corrosive finish. As indicated, the experience 
of P-E engineers provides invaluable aid in 
the functional design of extruded shapes 
which effect substantial savings in manu- 
facturing costs. 


SIMPLE, COMPLEX —LARGE OR SMALL 


You'll find P-E is also well equipped to 
produce almost any type or size extrusion 
to serve your needs. For example, there are 
over 5000 standard cataloged shapes avail- 
able without a die service charge, or, if 
necessary, special shapes can be designed 
and experimental runs provided at low cost 
to suit your specific needs. 


WRITE FOR P-E's EXTRUSIONEERING NEWS— 
informative bulletins of actual solutions 
to design and engineering problems in 


aluminum extrusions. ~——z 


PRECISION EXTRUSIONS, INC. 


725 £. GREEN AVENUE ¢ BENSENVILLE, ILLINOIS 
Phone: POrter 6-0340 @ (Chicago) NAtional 5-4600 


Chicagolands Oldest Most Experienced Aluminum Extruder 


SALES INDIANAPOLIS 
OFFICES CLifford 1-8525 


MILWAUKEE 
BRoadway 2-1307 


MINNEAPOLIS DETROIT 
WAlnut 2-6888 822-1100 








Bridgeport Brass Co. 
Hunter-Douglas Div. 
3016 Kansas Ave. 
Riverside, Calif. (M, F) 


Bristol Aluminum Co. 
P. O. Box II 
Bristol, Pa. {(M) 


Calex Corp. 
2415 Wilson Ave. 
Campbell, Ohio (M) 


Capitol Products Corp. 
P. O. Box 69 
Mechanicsburg, Pa. (M) 


Channel Master Corp. 
Ellenville, N.Y. (M, F) 


Corson Industries 
9000 River Rd. 
Delair, NJ. (F) 


Croft Metal Products, Inc. 
McComb, Miss. (M, F) 


Dibbs Aluminum Products, Inc. 
520 So. MacDill Ave. 
Tampa 9, Fla. (M) 


Dow Metal Products Co., The 
Div. of The Dow Chemical Co. 
Midland, Mich. (M, F) 


Extruded Alloys, Inc. 
800-900 X Street 
Bedford, Ind. (M, F) 


Extruded Aluminum Co. 
P. O. Box 470 
Summerville, S. C. (M, F) 


Fentron Industries, Inc. 
2801 N. W. Market St. 
Seattle 7, Wash. (M, F) 


C. M. Flynn Mfg. Co. 
2605! Michigan Ave 
Inkster, Mich (M, F) 


Flynn Extrusion Corp. 
900 So. Marshall St. 
Marshall, Mich. (M. F) 


Michael Flynn Mfg. Co. 
700 E. Godfrey Ave. 
Philadelphia 24, Pa. (M, F) 


Genera! Extrusions, Inc. 
4040 Lake Park Rd. 
Youngstown, Ohio (M, F) 


Greater Louisville Industries, Inc 
835 Spring St. 
Jeffersonville, Ind. (M, F) 


Harvey Aluminum 
19200 S. Western Ave. 
Torrance, Calif. (M, F) 


Hillman Mfg. 
Acorn Aluminum Div. 
2020 Chico Ave. 
South El Monte, Calif. (M! 


Himmel Brothers Co., The 
1409 Dixwell Ave. 
Hamden, Conn. (M, F) 


Jarl Extrusions, Inc. 
Linden Ave. 
East Rochester, N. Y. (M, F 


Jasco Aluminum Products 
Div. of Irving Air Chute Co., Inc, 
31 Nassau ierminal Rd. 
New Hyde Park, L. I. N. Y. (M, F) 


Jerex Corp. 
336 Bayview Ave. 
Amityville, N. Y, 
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Kaiser Aluminum & Chemical Corp. 
300 Lakeside Dr. 
Oakland 12, Calif. (M, F) 


Kawneer Co. 
Aluminum Mil! Products Div. 
Powis Rd. 
St. Charles, Ill. (F) 


Kinkead Industries, Inc. 
5860 N. Pulaski Rd. 
Chicago, Ill. (M, F) 


<roh-Wagner 
2341 N. Pulaski Rd. 
Chicago 39, Ill. (M, F) 


Light Metals Corp. 
2750 Prairie St. 
Grand Rapids 9, Mich. (M, F) 


oxcreen Co., Inc., The 
4983 S. Peachtree Rd. 
Chamblee, Ga. (M, F) 


Macklanburg-Duncan Co. 
P. O. Box 1197 
Oklahoma City, Okla. (M. F) 


Mainline Extrusions, Inc. 
2601-2605 So. Main St 
South Bend 14, Ind. (M, F) 


Mala Extrusions. Inc 
610-37th Ave. 
Rock Island, Ill. (F) 


Matthews Corp. 
12848 Weber Way 
Hawthorne, Calif. (M) 


May, Inc. 
5803 Alief Rd. 
Houston 5, Texa M, F) 


Metal Trims, Inc 
P. O. Box 632 
Jackson, Miss. (M, F) 


Miami Extruders, Inc 
3775 NW 77th St 
Miami, Fla. 


Mideast Aluminum Corp 
U. S. Highway 130 
Dayton, N. J. (F) 


Midwest Aluminum Corp. 
7696 West Michigan 
Kalamazoo, Mich. [(F) 


Miller Industries, Inc. 
Reed City, Mich. {(M, F) 


Mueller Brass Co. 
1925 Lapeer Ave. 
Port Huron, Mich. (M, F) 


National Extrusion & Mfg. Co. 
Orchard at Elm St. 
Bellefontaine, Ohio (M, F) 


New Jersey Aluminum Extrusions C 
Box 73 


North Brunswick, N. J. (M F) 


New York Metal Molding, Inc. 
Cambridge & Leithgow Sts. 
Philadelphia, Pa. (M, F) 


New York Metal Moulding Co., In 
19-22—45th St. 
Astoria 5, N. Y. (M, F) 


North American Extrusions Corp. 


5569 N. Riverview Dr. 
Kalamazoo, Mich. (M, F) 


Northeast Aluminum, Inc 
65 Manchester St. 
Lawrence, Mass. (M, F) 

F—Company does finishing 

M—Company does machining 


continued on next page 
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ONLY A NAME CHANGE! 


The technique and know-how that produce these 
award winning sinterings is still here 


THESE BRASS POWDER 
METAL SINTERINGS were 
chosen the non-ferrous pow- 
dered metal Grand Prize 
winners in the 1961 New 
Jersey Zinc Co. contest. 
The know-how used by 
American Sinterings to 
make them, is applied to 
all its parts. 


you've known 
A DIVISION OF ENGINEERED PLASTICS, INC 
Now we will be producing sinterings featuring 
high density, production stability and impact 
strength under our new name so — 


‘0; when you want sinterings, call the award 


winner first. 


<< NGS 


4 TWERMOSETTING PLASTIC 2 
Parts = 
%, . 


See ENGINEERED SINTERINGS AND PLASTICS, INC. 


WATERTOWN, CONNECTICUT 





Call on us for BOTH... 











ZINC & ALUMINUM ALLOYS 


ENGINEERED TO GIVE YOU 
HIGH FLUIDITY 
SUPERIOR FINISH 
DENSE CASTINGS 


A 


ADJACENT TO O'HARE FIELD & ILLINOIS TOLLWAYS 
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Nuclear Metals, Inc. 
P. O. Box 222 
Concord, Mass. (M) 


Olin Mathieson Chemical Corp. 
Metals Div. 
400 Park Ave. 
New York 22, N. Y. (M) 


Pacific Extrusions, Inc. 
P. O. Box 1018 
Watsonville, Calif. (M, F) 


Pax Metal Corp. 
14533 Keswick St. 
Van Nuys, Calif. (M, F) 


F. A. Pilgrim Extrusions, Inc. 
4449 Lake Park Rd. 
Youngstown 12, Ohio (M, F) 


Pittsburgh Aluminum Alloys 
Box 207 
Murrysville, Pa. (M, F) 


Precision Extrusions, Inc. 
720 E. Green Ave. 
Bensenville, Ill. (M) 


Purpose Extruded Aluminum, Inc. 


111 Mechanic St. 
Hudson, Mich. (M, F) 


Quaker State Metals Co. 
Extrusion Div. 
Standiford Field 
Louisville 13, Ky. (M, F) 


Quality Aluminum Products Co. 
16180 Meyers Rd. 
Detroit 35, Mich. 





Extrudes aluminum 


for more than 500 companies 


ge > lalate ce RR eh sR ee: ot SE es Bl ac 


EXTRUDE - HEAT TREAT - BUFF - PUNCH 
FORM - WELD - CLEAR & COLOR ANODIZE 


PAINT - SILKSCREEN 


Our model shop is equipped 
to produce finished proto- 
types to your specifications. 


To assist you in the design 

and development of your extru- 
sion requirements, our staff 

of highly skilled engineers 

is readily available. 


ALUMIMUM EXTRUSIONS, INC. 


Charlotte, Michigan 
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Revere Copper & Brass, Inc. 
230 Park Ave. 
New York 17, N.Y. (M) 


Reynolds Metals Co. 
6601 W. Broad St. 
Richmond, Va. (M, F) 


Rogers Industries, Inc. 
14575 Meyers Rd. 
Detroit 27, Mich. (M) 


Ronson Metals Corp. 
55 Manufacturers Place 
Newark 5, N.J. (M, F) 


Royal Aluminum, Inc. 
Box 3023, Terminal Annex 
Los Angeles 54, Calif. (M, F) 


Royce Aluminum Corp. 
704 W. Water St. 
Taunton, Mass. (M, F) 


Saramar Aluminum 
4021 Mahoning Ave. 
Youngstown, Ohio (M, F) 


Alan Scott Aluminum Corp. 
777 Main St. 
Westbury, L.I., N.Y. (M, F) 


F. E. Schumacher Co. 
200 Mill St. 
Hartville, Ohio (M) 


Seasonmaster, Inc. 
777 Main St. 
Westbury, L.I., N.Y. (M, F) 


Southern Extrusions, Inc. 
P. O. Box 750 
Magnolia, Ark. (M, F) 


Southern Extrusions, Inc. 
6910 Preston Highway 
Louisville, Ky. (M, F) 


Superior Industries, Inc. 
3786 Oakwood Ave. 
Youngstown, Ohio (M, F) 


Titus Metals Corp. 
P. O. Box 810 
Waterloo, lowa (M) 


Trim Alloys, Inc. 
360 North St. 
Randolph, Mass. (M, F) 


Union Aluminum Co., Inc. 
111-119 Raleigh Ave. 
Sheffield, Ala. (M, F) 


U. S. Extrusions Corp. 
120 Old Broadway 
Garden City Park, N.Y. (M, F) 


Valley Metal Products Co. 
800 E. Bridge St. 
Plainwell, Mich. (M, F) 


Warner Mig. Co. 
265 Watsessing Ave. 
Bloomfield, N.J. (M, F) 


Warrenville Window & Door Co. 
Mount & Manning St. 
Warrenville, Ill. (M) 


Wells Aluminum Corp. 
278 Henry St. 
North Liberty, Ind. (M) 


R. D. Werner Co., Inc. 
Box 580 
Greenville, Pa. (M, F) 


White Metal Rolling & Stamping Co., The 


80 Moultrie St. 
Brooklyn 22, N.Y. (M, F) 
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Wolverine Tube 


Div. of Calumet & Hecla, Inc. 


17200 Southfield Rd. 
Allen Park, Mich. (M) 


Youngstown Mfg., Inc. 
66-76 South Prospect St. 
Youngstown, Ohio (M, F) 


BERYLLIUM 


Metalonics Corp. 
40 W. Third St. 
Boston, Mass. (M, F) 


Nuclear Metals, Inc 
P. O. Box 222 
Concord, Mass. {M) 


BRASS 


Anaconda American Brass Co. 
414 Meadow St. 
Waterbury 20, Conn. (M) 


Bohn Aluminum & Brass Corp. 
1400 Lafayette Bldg. 
Detroit 26, Mich. (M, F) 


Bristol Brass Corp., The 
580 Broad St. 
Bristol, Conn. (M) 


Chase Brass & Copper Co. 
236 Grand St. 
Waterbury, Conn. (M) 


Chicago Extruded Metals Co. 
1821 S. 54th Ave. 
Cicero 50, Ill. 


H. M. Harper Co., The 
8200 Lehigh Ave. 
Morton Grove, Ill. (M, F) 


Janney Cylinder Co. 
7401 State Rd. 
Philadelphia 36, Pa. (M) 


Lewin-Mathes Co. 
Div. of Cerro Corp. 
1111 Chouteau Ave. 
St. Louis 2, Mo. (M, F) 


Mueller Brass Co. 
1925 Lapeer Ave. 
Port Huron, Mich. (M, F) 


Revere Copper & Brass, Inc. 
230 Park Ave. 
New York 17, N.Y. (M) 


Scovill Mfg. Co. 
99 Mill St. 
Waterbury, Conn. (M, F) 


Titan Metal Mfg. Co 
Div. of Cerro Corp. 
Bellefonte, Pa. {M) 


BRONZE 


(including nickel silver) 


Anaconda American Brass Co. 
414 Meadow St. 
Waterbury 20, Conn. (M) 


Chase Brass & Copper Co. 
236 Grand St. 
Waterbury, Conn. (M) 


Chicago Extruded Metals Co. 
1821 S. 54th Ave. 
Cicero 50, Ill, 


H. M. Harper Co., The 
8200 Lehigh Ave. 
Morton Grove, Ill. (M, F) 


F—Company does finishing 
M—Company does machining 
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Janney Cylinder Co. 
7401 State Rd. 
Philadelphia 36, Pa. (M) 


Mueller Brass Co. 
1925 Lapeer Ave. 
Port Huron, Mich. (M, F)} 


Revere Copper & Brass, Inc. 


230 Park Ave. 
New York 17, N.Y. (M) 


Scovill Mfg. Co 
99 Mill St. 
Waterbury, Conn. (M, F) 


Titan Metal Mfg. Co. 
Div. of Cerro Corp. 
Bellefonte, Pa. {M) 


COPPER 


Anaconda American Brass C 


414 Meadow St 
Waterbury 20, Conn. (M) 


Chase Brass & Copper Co. 
236 Grand St. 
Waterbury, Conn. (M) 
Chicago Extruded Metals C 
1821 S. 54th Ave. 
Cicero 50, Ill, 


H. M. Harper Co., The 
8200 Lehigh Ave. 
Morton Grove, Ill. (M, F) 


continued on next page 











NDUSTRIAL 


ANODIZING 


TO YOUR SPECIFICATION 





Bg arsest batch type anodizing system in i 


the United States. 





v 


BJ ewes: and most modern equipment. 
ZY <0. Alumilite licensee. 
Biicer . . . extrusions . . . castincs 


. . » ARCHITECTURAL SECTIONS up to 36’ 
6” long — 5’ high. 


Piloturai SATIN or GOLD finish. 


Baepenty trained personnel, under super- 
ision of John Kopp, nationally known 
anodizing authority. 


G-::, efficient, superior service with 


warehousing facilities for large or small 
orders. 


xperienced, scientific “know how" 


means lower costs to you. 


Bh nquiries invited — send sample or 


Si drawing when requesting quotation. 





Division of 


THE BELL COMPANY ¢ P.O. Box *310 * BEDFORD, OHIO 


Telephone Bedford 2-5500 


Circle No. 19 on Reader Service Card 








LET MUELLER 
MAKE IT! 


Mueller Brass Co. of Port Huron is 
much more diversified than the name 
“Brass” implies . . . a lot more. In 
fact, because of its many and varied 
facilities . . . its men, methods and 
metals .. . Mueller is in the unique 
position of being able to offer true 
single source service. 


MUELLER HAS THE MEN .. . experi- 
enced engineers with the ability to 
work out, creatively, tough design 
problems, and improve a part or 
components for production by the 
most economical method. You get 
sound engineering plus 44 years of 
practical metalworking production 
experience when you “Let Mueller 
Make It.” 


MUELLER HAS THE METHODS... 
when you “Let Mueller Make It”, 
you are utilizing one single source 
that is able to produce parts any one 
of these ways: as forgings, impact ex- 
trusions, sintered metal parts, screw 
machine products, formed tube or 
as Castings. 


MUELLER HAS THE METALS... and 
the materials . . . to produce pre- 
cision parts in aluminum, brass, 
bronze, copper, iron, and steel in 
hundreds of different alloys to meet 
each exact requirement. 


In addition, Mueller Brass Co. has 
complete and modern facilities for 
performing all types of finishing and 
sub-assembly operations. Another 
plus value is nation-wide sales engi- 
neering service. 


So, in the final analysis, no matter 
where you fit in the American indus- 
trial picture, whether you’re making 
missiles or mowers ...and no matter 
where you're located, it will pay you 
to LET MUELLER MAKE IT! 


MUELLER BRASS CO. 


PORT HURON 39, MICHIGAN 





Janney Cylinder Co. 
7401 State Rd. 
Philadelphia 36, Pa. (M) 


Lewin-Mathes Co. 
Div. of Cerro Corp. 
1111 Chouteau Ave. 
St. Louis 2, Mo. (M, F) 


Metalonics Corp. 
40 W. Third St. 
Boston, Mass. (M, F) 


Mueller Brass Co. 
1925 Lapeer Ave. 
Port Huron, Mich. (M, F) 


Revere Copper & Brass, Inc. 
230 Park Ave. 
New York 17, N.Y. (M) 


Scovill Mfg. Co. 
99 Mill St. 
Waterbury, Conn. (M, F) 


LEAD 


Industrial Metals Alloy Co. 
P. O. Box 445 Salem Station 
Winston-Salem, N.C. 


Vulcan Lead Products Co. 
1545 W. Pierce 
Milwaukee 4, Wisc. (M) 


White Metal Rolling & Stamping Co. 


80 Moultrie St. 
Brooklyn 22, N.Y. (M, F) 


MAGNESIUM 


Aluminum Extrusion Co. 
3042 Treadwell St. 
Los Angeles, Calif, (F) 


Dow Metal Products Co., The 
Div. of The Dow Chemical Co. 
Midland, Mich. (M, F) 


Purpose Extruded Aluminum, Inc. 
111 Mechanic St. 
Hudson, Mich. (M, F) 


White Metal Rolling & Stamping Co., The 


80 Moultrie St. 
Brooklyn 22, N.Y. (M, F) 


SILVER 


Metalonics Corp. 
40 W. Third St. 
Boston, Mass. (M, F) 


STEEL 
(low alloy and carbon) 


Allegheny Ludlum Steel Corp. 
Oliver Bldg. 
Pittsburgh 22, Pa. (M) 


Babcock & Wilcox Co., The 
Tubular Products Div. 
Beaver Falls, Pa. 


Cornell Forge Co. 
6666 West 66th St. 
Chicago 38, Ill, 


H. M. Harper Co., The 
8200 Lehigh Ave. 
Morton Grove, Ill. (M, F) 


Matthews Corp. 
12848 Weber Way 
Hawthorne, Calif, (M) 


New York Metal Molding, Inc. 
Cambridge & Leithgow Sts. 
Philadelphia, Pa. (M, F) 


F—Company does finishing 


STEEL 
(high alloy and stainless) 


Allegheny Ludlum Steel Corp. 
Oliver Bldg. 
Pittsburgh 22, Pa. (M) 


Babcock & Wilcox Co., The 
Tubular Products Div. 
Beaver Falls, Pa. 


Cornell Forge Co. 
6666 West 66th St. 
Chicago 38, Ill. 


H. M. Harper Co., The 
8200 Lehigh Ave. 
Morton Grove, Ill. (M, F) 


Harvey Aluminum 
19200 S. Western Ave. 
Torrance, Calif. (M, F) 


Matthews Corp. 
12848 Weber Way 
Hawthorne, Calif. (M) 


New York Metal Molding, Inc. 
Cambridge & Leithgow Sts. 
Philadelphia, Pa. (M, F) 


TIN 


Industrial Metals Alloy Co. 
P. O. Box 445 Salem Station 
Winston-Salem, N.C. 


White Metal Rolling & Stamping Co., The 


80 Moultrie St. 
Brooklyn 22, N.Y. (M, F) 


TITANIUM 


Babcock & Wilcox Co., The 
Tubular Products Div. 
Beaver Falls, Pa. 


H. M. Harper Co., The 
8200 Lehigh Ave. 
Morton Grove, Ill. (M, F) 


Harvey Aluminum 
19200 S. Western Ave. 
Torrance, Calif. (M, F) 


Janney Cylinder Co. 
7401 State Rd. 
Philadelphia 36, Pa. (M) 


Metalonics Corp. 
40 W. Third St. 
Boston, Mass. (M, F) 


Titanium Metals Corp. of America 


233 Broadway 
New York 7, N.Y. (M) 


URANIUM 


Nuclear Metals, Inc. 
P. O. Box 222 
Concord, Mass. (M) 


Scovill Mfg. Co. 
99 Mill St. 
Waterbury, Conn. (M, F} 


ZINC 
Janney Cylinder Co. 
7401 State Rd. 
Philadelphia 36, Pa. (M) 
ZIRCONIUM 
Allegheny Ludlum Steel Corp. 


Oliver Bldg. 
Pittsburgh 22, Pa. (M) 


M—Company does machining continued on page 108 
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MUELLER CAN MAKE MOST ANYTHING IN 
IMPACT EXTRUSIONS... 


We don’t really make locomotives, but the 18 

different Cold-Prest impact extrusions represented 

in the model were cold forged to exacting tolerances from 
a number of aluminum, copper, brass, and steel alloys. 


These parts are employed in products ranging from door 

closers to missiles. Mueller has also made important advances 

in the production of copper impact extrusions that are especially 
adaptable to electronic applications. Cold forgings are precision 
produced to exacting tolerances and offer the additional advantage 
of a better finish and appreciable metal savings. 


Mueller’s flexible facilities for the production of Cold-Prest Impact extrusions 

make practical long or short runs of simple or relatively complex shapes on an 
economical basis. In addition, the entire Mueller engineering staff, excellent machining, 
finishing and assembly facilities are readily available to you when you... 


LET MUELLER MAKE IT! 


Write today for Engineering 


MUELLER BRASS CO. Manual No. FM-3019 
PORT HURON 39, MICHIGAN 


Circle No. 63 on Reader Service Card 
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Babcock & Wilcox Co., The 
Tubular Products Div. 
Beaver Falls, Pa. 


Harvey Aluminum 
19200 S. Western Ave. 
Torrance, Calif, (M, F) 


Janney Cylinder Co. 
7401 State Rd. 
Philadelphia 36, Pa. (M) 


Metalonics Corp. 
40 W. Third St. 
Boston, Mass. (M, F) 


Nuclear Metals, Inc. 
P. O. Box 222 
Concord, Mass. (M) 


Scovill Mfg. Co. 
99 Mill St. 
Waterbury, Conn. (M, F) 


IMPACT EXTRUSIONS 
ALUMINUM 


Aluminum Co. of America 
1501 Aleoa Bldg. 
Pittsburgh 19, Pa. (M, F) 


American Extrusion Corp. 
Div. A. H. Wirz, Inc. 
17-19 Meadow St. 
Brooklyn 6, N.Y. (M) 





Eliminates Internal Machining... 
increases Casting Yields 


Ceramic Preformed Core 


SHERWOOD Ceramic Preformed 
Cores Assure Smooth Internal 
Surfaces; Close-Tolerance 
intricate Passages 


This stabilized Sherwood core, 
inspected for accuracy and 
surface uniformity, solved a 
problem inherent in blind-hole 
design and production. The 
length and configuration of the 
smail passage made conven- 
tional processing impossible. 
The manufacturer. produced 
this casting without internal 
blisters, voids or other defects. 
Although the production run 
was small, the yield was 100% 
—proof of the reliability of 
Sherwood preformed ceramic 
cores for intricate design ap- 
plication. 


@ Hold internal tolerances within +005” or 
closer depending on size or configuration 

@ Produce as-cast internal surfaces of 100 
RMS or better 

@ Permit pouring temperatures in excess 
of 3000°F 

@ Resist thermal shock without warping or 
fracture 

@ Eliminate metal/core reaction with any 
alloy 


e Assure complete design freedom in size 
or configuration 


Send 

today for free 
technical 
design data! 


Sherwood Refractories 


iholol@h ie =a Uletileny: \2-talel= 


° '@il-3V7-1F- tale mm bam @) alle) 


Braun Engineering Co. 
1900! Glendale 
Detroit 23, Mich. (M) 


Bridgeport Brass Co. 
Hunter-Douglas Div. 
3016 Kansas Ave. 
Riverside, Calif. (M, F) 


Cliff Mfg. Co. 
30240 Lakeland Blvd. 
Wickliffe, Ohio (M, F) 


Harvey Aluminum 
19200 S. Western Ave. 
Torrance, Calif, (M, F) 


Impact Extrusion Products, Inc. 
39 Power House Rd. 
Roslyn Heights, N.Y. (M) 


Impact Extrusion Co. 
Turbotville, Pa. (M, F) 


Impact Extrusions, Inc. 


2102 Calumet Rd. 
Valparaiso, Ind. 


Jasco Aluminum Products 
Div. of Irving Air Chute Co., Inc. 
31 Nassau Terminal Rd. 
New Hyde Park, L.I., N.Y. (M, F) 


Kaiser Aluminum & Chemical Corp. 
300 Lakeside Dr. 
Oakland 12, Calif. (M, F) 


Matthews Corp. 
12848 Weber Way 
Hawthorne, Calif. (M) 


Mueller Brass Co. 
1925 Lapeer Ave. 
Port Huron, Mich. (M, F) 


National Impacted Meta! Corp. 
P, O. Box 726 
New Albany, Miss. (M) 


Scovill Mfg. Co. 
99 Mill St. 
Waterbury, Conn. (M, F) 


Steel Industries, Inc. 


Crawfordsville, Ind. (M) 


Thompson Ramo-Wooldridge, Inc. 
Main Plant Div. 
2196 Clarkwood Ave. 
Cleveland 3, Ohio (M, F) 


Torrance Brass Foundry, Inc. 
1825 W. 213th St. 
Torrance, Calif. (M) 


Valley Metal Products Co. 
800 E. Bridge St. 
Plainwell, Mich. (M, F) 


BERYLLIUM 


Steel Industries, Inc. 
Crawfordsville, Ind. (M) 


Torrance Brass Foundry, Inc. 
1825 W. 213th St. 
Torrance, Calif. (M) 


BRASS 


Braun Engineering Co. 
19001 Glendale 
Detroit 23, Mich. (M) 


F—Company does finishing 
M—Company does machining 
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For Your Extrusion Stretching... 


CLARK not only supplies the stretcher head pictured 
above, but also the complete stretching unit in various 
tonnage sizes to suit your particular needs. 


let CLARK solve your extrusion problems 


§ Walking beam 
cooling tables 


§ Walking beam 
storage tables 


@ Run out 
tables 


UTOMATION ‘== 


@ Lift overs 
324 W. MAIN STREET § Pull overs 


Ne BELDING, MICH. g Carbon cani- 
PHONE: 1555 = 








Precige Investment 
Casting | ee 


High Production! 
Fine Finish! 
Low Reject Rate! 


INC. 


LIEBROS CASTING CO 


Saunders Investment Casting Materials help you make 
Precise Investment Castings. Intricate parts with cores, 
under-cut sections, etc., can be cast in one piece. at 
one time! Production can be increased, tolerances held 
closely with fine surface finish. 


Sherwood Wax Injection Presses work at lower tempera- 
tures to give precise pattern production — Saunders 
“Blue Wax” has high tensile strength, hard surface and 
low ash content to give castings a better surface finish 
and reliable adherence to tolerance. High Quality Re- 
fractory Materials offered for shell or monolithic molds. 
Complete plant set-up for precision investment casting 
available including Ovens, Fluidized Beds, Turntable 
Mixers and melting equipment. 


Write for Information today, 
— latest bulletins or complete catalog. 


Alexander Saunders « co.,inc. 


95 Bedford Street, New York 14, N. Y 
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intricate 


Cold Extrusions 
Save Material 


and cut your costs! 


Machining wastes material —shaves it right away. The 
more complex the contour, the more stock that must 
be cut away in order to produce the part, such as these 
copper transistor and diode bases. 


Intricate cold extrusion saves material by forcing 
just enough of it into a precise shape. Often less than 
a quarter of the amount of machine stock is needed for 
cold extrusions, and this material savings is passed on 
to you in reduced costs. Other advantages include: 


@ Design Freedom @ Cold-worked Properties 
@ Accuracy @ High Production Rates 


Whatever your application, these factors can help cut 
your costs. Contact Steel Industries, now, for engineer- 
ing consultation. Ask for Design Manual 161. 


STEEL INDUSTRIES, INC. 


. CRAWFORDSVILLE, INDIANA » 
Circle No. 80 on Reader Service Card 
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Impact Extrusions, Inc. 
2102 Calumet Rd. 
Valparaiso, Ind. 


Impact Extrusion Co. 
Turbotville, Pa. (M, F) 


SELLERS OF 


Matthews Corp. 
12848 Weber Way 
Hawthorne, Calif, (M) 


Mueller Brass Co. 


1925 Lapeer Ave. 

Port Huron, Mich. (M, F) 
Stee! Industries, Inc. 

Crawfordsville, Ind. (M) 


Torrance Brass Foundry, Inc. 


1825 W. 213th St. 
: | Torrance, Calif. (M) 
BRONZE 
BRAND a N C {including nickel silver, 
Impact Extrusion Co. 
Turbotville, Pa. (M, F) 
Matthews Corp. 


SPECIAL HIGH GRADE 99.995% -++- 12848 Weber Way 
Hawthorne, Calif. (M) 
HIGH GRADE 99.95% 


Steel Industries, Inc. 
Crawfordsville, Ind. (M) 


Torrance Brass Foundry, Inc. 
1825 W. 213th St. 


T lif. (M 
511 Fifth Avenue New York 17, New York Tel: MUrray Hill 2-4680 prrenae, Cat. 104 
COPPER 


Braun Engineering Co. 
19001 Glendale 
Detroit 23, Mich. (M) 





Impact Extrusion Co. 
Turbotville, Pa. (M, F) 


HAMILTON pened Impact Extrusions, Inc. 
CORPORATION 2102 Calumet Rd. 


Valparaiso, Ind. 


“Largest High Pressure Casting Plant on Long Island” Matthews Corp. 


12848 Weber Way 


Hawthorne, Calif. (M) 
Mueller Bress Co. 
1925 Lapeer Ave. 


Port Huron, Mich. (M, F) 


ete ~*~ Indu. = iM) 
INUM rawtordsville, Ind. (M 


Torrance Brass Foundry, Inc. 


CASTINGS 1825 W. 213th an 


Torrance, Calif. 


Matthews Corp. 
MANUFACTURING (2848, Weber Woy 


Hawthorne, Calif. (M) 


MAGNESIUM 


Mueller Brass Co. 


ae 1925 Lapeer Ave. 
HAMILTON EEE ws 
offers you an engineering , 
staff to design or develop your product a diemaking depart- oe agree Camp. 


ment for integrated production e rigid control for fewer rejects New Albany, Miss. (M) 


e rapid delivery with our own trucks vacuum casting for Torrance Brass Foundry, Inc. 


special jobs 1825 W. 213th St. 
Torrance, Calif. (M) 


2020 Jericho Turnpike, New Hyde Park, N. Y. ° Fl 7-0793 | F-Company does finishing 


M—Company does machining 
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Requirements for high quality containers, liners, stems and die blanks for the 


extruding of all metals and alloys can be met more efficiently and economically 


by Marathon. A wide range of steel grades is available, each one offering 


excellent service life and machinability. 








VEN ANISELONN 
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Hot-Work 
Tool Steels 


For Every Need 


When you need Hot-Work Tool Steels, for standard or 
severe applications, turn to UDDEHOLM for a superior 
Swedish quality to satisfy your most exacting requirements. 
Our mills in Sweden produce grades that have exceptional 
toughness, will retain high hot-hardness and resist heat- 
checking, to give long production runs. 


Specify these grades for economy with UDDEHOLM Swedish Quality! 
For Brass and other high-temperature alloy Die Casting, Hot Press Forging and 
Hot Extrusion Dies — UDDEHOLM'’S exclusive UHB CALDUR e UHB CALMAX 
For Aluminum, Magnesium, long-run Zinc Die Casting — UHB ORVAR — SAE H-13 
For Aiuminum Hot Extrusion Operations — UHB SPECIAL —.SAE H-12 
For Zinc Die Casting — Cold Hobbed Dies — UHB PREMO — SAE P-4 


UDDEHOLM Tool Steel Service Centers stock 
the grade, size and shape of Hot Work or Cold Work tool steels you need — 
ready for prompt delivery to you! 


Send for Technical information and stock list on any grade you require, 





Up UDDEHOLM ;:; AMERICA 


155 East 44th St., New York 17, N. Y., MUrray Hill 7-4575 


Uddeholm Steels—used by American Industry since 1820 


Branch Offices & Warehouses — Chicago, IIl.— Cleveland, O.— Detroit, Mich.—Los Angeles, Calif. — 
Newington, Conn.— Philadelphia, Pa.—In Canada—Uddeholm (Canada) Ltd., Montreal — Toronto 


TOOL & DIE STEELS 
COLD ROLLED SPRING 
STEELS 





6th IN A SERIES of POWDERED METAL PARTS applications by REESE 


LOW COST 


DIMENSIONAL 
STABILITY 


GRAFLEX c 


In its all new 16 MM Galaxy Projector, Graflex, 
Inc. employs 4 powdered metal parts by 
Reese. Here’s why: Complex configurations 
are “naturals” for powder. Even with toler- 
ances held to .0005”, costs are anywhere 
from 50% to 80% less than in machined 
parts. And the Reese laboratory assures the 
best alloys for dimensional stability, strength, 
wearability, etc. Reese oil impregnation, when 
desired, also offers permanent self-lubrication. 
Investigate all the advantages of Reese pow- 
dered metal parts. 


FREE BROCHURE 


“How to Cut Precision Parts Costs 
with the Remet Powdered Metal 
Process’’ shows how Reese can 
help you. Send for your copy today. 


537 Howard Ave., Lancaster 10, Penna. 


Circle No. 75 on Reader Service Card 


112 


—- 





SILVER 


Mueller Brass Co. 
1925 Lapeer Ave. 
Port Huron, Mich. (M, F) 


Steel Industries, Inc. 
Crawfordsville, Ind. (M) 


STEEL 
(low alloy and carbon} 


Braun Engineering Co. 
1900! Glendale 
Detroit 23, Mich. (M) 


Cliff Mfg. Co. 
30240 Lakeland Blvd. 
Wickliffe, Ohio (M, F) 


Heintz Div. 
Kelsey-Hayes Co. 
Front St. & Olney Ave. 
Philadelphia 20, Pa, (M, F) 


Matthews Corp. 
12848 Weber Way 
Hawthorne, Calif. (M) 
Mueller Brass Co. 
1925 Lapeer Ave. 
Port Huron, Mich. (M, F) 
Steel Industries, Inc. 
Crawfordsville, Ind. (M) 


STEEL 
(high alloy and stainless) 


Impact Extrusion Co. 
Turbotville, Pa. (M, F) 


Matthews Corp. 
12848 Weber Way 
Hawthorne, Calif. (M) 
Steel Industries, Inc. 
Crawfordsville, Ind. (M) 


TIN 


Steel Industries, Inc. 
Crawfordsville, Ind. (M) 


' TITANIUM 


Torrance Brass Foundry 
1825 W. 213th St. 
Torrance, Calif. (M) 


URANIUM 


Torrance Brass Foundry, Inc. 
1825 W. 213th St. 
Torrance, Calif. (M) 


ZINC 


Impact Extrusion Products, Inc. 
39 Power House Rd. 
Roslyn Heights, N.Y. (M) 


National Impacted Meta! Corp. 
P. O. Box 726 
New Albany, Miss. (M) 
ZIRCONIUM 
Torrance Brass Foundry, Inc. 
1825 W. 213th St. 
Torrance, Calif. (M) 


Suppliers’ listings begin on page !13 
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2nd annual 


EXTRUSION 
DIRECTORY 


EQUIPMENT & 
SUPPLIES 


EXTRUSION FORMING 
EQUIPMENT 


Baldwin-Lima-Hamilton Corp. 
Industrial Equipment Div. 
Philadelphia 42, Pa. 
(regular extrusion presses, run-out tables, 
stretchers, straighteners) 


Belco Industries, Inc. 
9138 Belding Rd. 
Belding, Mich. 


(run-out tables, cooling tables) 


Birdsboro Corp. 
Birdsboro, Pa. 


(regular extrusion presses, run-out tables 
stretchers) 


Clark Automation, Inc. 
324 W. Main St. 
Belding, Mich. 


(run-out tables, stretchers) 


Elmes & King Mfg. Co. 
1150 Tennessee 
Cincinnati 29, Ohio 


(regular extrusion presses) 


Feller Engineering Co. 
J101 Empire Bldg. 
Pittsburgh 22, Pa, 


(regular extrusion presses, run-out tables, 
stretchers, straighteners) 


Granco, Inc. 
317 32nd St., S.W. 
Grand Rapids 8, Mich. 


(run-out tables) 


Lake Erie Machinery Corp. 
500 Woodward Ave. 
Buffalo 17, N.Y. 


(regular extrusion presses, impact extrusion 
presses, stretchers, straighteners) 


Loma Machine Mfg. Co., Inc. 
114 E. 32nd St. 
New York 16, N.Y. 


(run-out tables, stretchers, straighteners) 
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Lombard Corp. 
639 Wick Ave. 
Younqstown |, Ohio 
{regular extrusion presses, run-out tables, 
stretchers, straighteners) 


Permanent Machine & Tool Co. 
835 Wall St. 
Florence, Ala. 
(run-out tables, stretchers, straighteners) 


Permanent Mold Die Co., Inc. 
2275 E. Nine Mile Rd. 
Hazel Park, Mich. 


(extrusion pullers, walking beam tables) 


Sutton Engineering Co. 
1306 First National Bank Bldg. 
Pittsburgh 22, Pa. 
(regular extrusion presses, run-out tables 
stretchers, straighteners) 


Verson Allsteel Press Co. 
1355 E. 93rd St. 
Chicago 19, Ill. 
(regular extrusion presses, impact extrusion 
presses) 


Watson-Stillman Press Div. 
Farrel-Birmingham Co., Inc. 
565 Blossom Rd. 
Rochester 10, N.Y. 


(regular extrusion presses, run-out tables, 
stretchers, straighteners) 


Youngstown Foundry & Machine Co., The 
W. Federal & Reserve Sts. 
Youngstown, Ohio 
(regular extrusion presses, run-out tables, 
stretchers, straighteners) 


FURNACE EQUIPMENT 


Ajax Magnethermic Corp 
3990 Simon Rd. 
Youngstown, Ohio 
(billet heaters, melting furnaces, heat treat 
ing furnaces) 


Despatch Oven Co. 
619 S.E. 8th St. 
Minneapolis 14, Minn, 
(heat treating furnaces) 


Belco Industries, Inc. 
9138 Belding Rd. 
Belding, Mich. 
(billet heaters, heat treating furnaces) 


Extrusion Ingot Co. 
720 E. Green Ave. 
Bensenville, Ill, 
(billet heaters, billet casters, melting fur 
naces, heat treating furnaces) 


Granco, Inc. 
317 32nd St., S.W. 
Grand Rapids 8, Mich. 


(billet heaters, heat treating furnaces) 


Grieve-Hendry Co.., Inc. 
1350 N. Elston Ave. 
Chicago 22, Ill. 


(extrusion die heaters, melting furnaces) 


Hevi-Duty Electric Co. 
304 Hart St. 
Watertown, Wisc. 
(billet heaters, melting furnaces, heat 
treating furnaces) 


International Foundry Supply Co. 
Box 1053 
Reading, Pa. 
(billet casters, melting furnaces) 


Lanly Co., The 
2800 Euclid Ave. 
Cleveland 15, Ohio 
(billet heaters, billet casters, heat treating 
furnaces) 


Lindberg Engineering Co. 
2450 W. Hubbard St. 
Chicago 12, Ul. 
(billet heaters, melting furnaces, heat treat- 
ing furnaces) 


Loftus Engineering Corp 
One Gateway Center 
Pittsburgh 22, Pa. 
(billet heaters, melting furnaces, heat treat 
ing furnaces) 


Loma Machine Mfa. Co., Inc 
114 E. 32nd St. 
New York 16, N.Y. 


(billet casters) 


Lombard Corp 
639 Wick Ave. 
Youngstown |, Ohio 
(billet heaters, billet casters, heat treating 
furnaces) 


continued on page 115 
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tah 


specify PRESSURDIE 
for—uniformity + availability + safety + service 


BRAEBURN ALLOY STEEL fam 


DIVISION “COUNCIL 


CONTINENTAL COPPER & STEEL INDUSTRIES, INC., BRAEBURN, PA. 


SALES OFFICES: CHICAGO + CINCINNATI « CLEVELAND - DETROIT « INDIANAPOLIS « LOS ANGELES « M 
NEW BRITAIN + NEW YORK * NORTH MIAMI ¢ PITTSBURGH * ROCHESTER * WORCESTER «= Y« 
SERVICE CENTERS: SRAEBURN, PA * CHICAGO CLEVELAND « DETROIT * FLORENCE, ALA. * 
NORTH MIAMI * ROCHESTER «+ WORCESTER *« YOUNGSTOWN 
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Carl Mayer Corp., The 
20800 Center Ridge Rd. 
Cleveland 16, Ohio ' 
(billet heaters, melting furnaces, heat treat- 
ing furnaces) 


Morrison Engineering Corp. 
30010 Lakeland Blvd. 
Wickliffe, Oh 
(billet heaters, billet casters, melting fur- 
naces, heat treating furnaces) 


Paragon Smelting Corp. 
36-08 Review Ave. 
Long Island City I, N.Y. 


(melting furnaces) 


Permanent Machine & Tool Co. 
835 Wall St. 
Florence, Ala. 
(heat treating furnaces) 


W. S. Rockwell Co. 
200 Eliot St. 
Fairfield, Conn. 
(billet heaters melting f urnaces, heat treat- 
ing furnaces) 


Sunbeam Equipment Corp. 
204 Mercer St. 
Meadville, Pa. 
(billet heaters, melting furnaces, heat treat- 
ing furnaces) 


Warwick Industrial Furnace & Engrg. 
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Die Cast 


ZINC ALLOY 
Molded 


PLASTICS 


~ 
Molded Nylon, Delrin 
Engineering Thermoplas 


et 


Gre tiny parts 


“SMALL ZINC ALLOY 
DIE CASTINGS" 


Fact-filled booklet contains 
helpful designer's checklist ex- 
clusive GRC methods to help 
you create new products at sub- 


stantial savings. 


GRC's unique high speed, automated methods give you 
high quality, uniformly accurate small parts in die cast 
zine alloy or molded Delrin, Nylon and other engineering 
thermoplastics . . 
exclusive techniques open the way to new design freedom, 
new production and assembly shortcuts. Write, wire, phone 


at low cost. GRC experience and 


Coil Bobbins NOW for samples and detailed bulletins. Send prints for 


prompt quotation. 


NO MINIMUM SIZE! Maximum sizes: 
Zinc Alloy—2” long—.05 oz. 
Plastic—2” long—.05 oz. 


GRIES REPRODUCER CORP. 
World's Foremost Producer of Small Die Castings 
+ 157 Beechwood Ave., New Rochelle, New York « NEw Rochelle 3-8600 


Corp. 

9219 Park Ave. Sw 
Franklin Park, Ill. RY Ss) 
(billet heaters, billet casters, melting fur- 


naces, heat treating furnaces) es 


Gears & Pinions 


EXTRUSION ACCESSORIES 





American Machine & Metals, Inc. 
DeBothezat Fans Div. 
554 12th Ave. 
East Moline, Ill. 
(air quenching fans) 


Baldwin-Lima-Hamilton Corp. 
Industrial Equipment Div. 
Philadelphia 42, Pa. 


(complete extrusion installations) 


Belco Industries, Inc. 
9138 Belding Rd. 
Belding, Mich. 


(complete extrusion installations) 


Clark Automation, Inc. 
324 W. Main St. 
Belding, Mich. 


(cooling fans, cut-off saws, complete extru- 
sion installations) 


Disston Div. 
H. K. Porter Co. 


Tacony, Philadelphia 35, Pa. 
(cut-off saw blades) 


Feller Engineering Co. 
1101 Empire Bldg. 
Pittsburgh 22, Pa. 


(complete extrusion installations) 


Loma Machine Mfg. Co.., Inc. 
114 E. 32nd St. 
New York 16, N.Y. 
(billet scarfing equipment, cut-off saws) 


Lombard Corp. 
639 Wick Ave. 
Youngstown |, Ohio 
(complete extrusion installations) 


continued on next page 
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Colloidal 
Graphite 


dispersions 
can help you 


3 WAYS: 


1 Production — For established 

* production processes we will 
prepare dispersions to meet your 
specifications. 


Development — We will work 
directly with your engineers on 
development projects requiring 
specialized dispersions. 


Research — Our research staff 
is always available for consul- 
tation on new products, new 
processes and new applications. 











GRAPHITE PRODUCTS CORP. 


BROOKFIELD, OHIO 


Here are a 
few uses of 


Colloidal Graphite Dispersions: 


DIE LUBRICANT 
DRY FILM LUBRICANT 


IMPREGNATING 
COMPOUND 


HIGH TEMPERATURE 
LUBRICANT 


PARTING COMPOUND 
FORGING COMPOUND 


A qualified stof is available for prompt 

and quotetions to meet 

your specifications or preliminary inquiries 
to our sales department. 
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THIS 
TRIGGER 


is your control 
over mold cavity 





surfaces - cleans, 
cools, lubricates in 
ONE OPERATION 


SELF-AGITATING 
LUBRICANT CONTAINER 





Get more usable castings with the 

P-W SYSTEM—universally accepted 

throughout the die casting industry. 
GUN UNITS AVAILABLE SEPARATELY 


Write for additional information to 


PIERCE-WALLER, INC. 


KETTERING P. O. Box 2121 
DAYTON 29, OHIO 








Oliver Machinery Co. 
445 éth St., N.W. 
Grand Rapids 2, Mich. 
(cut-off saws) 


Permanent Mold Die Co., Inc. 
2275 E. Nine Mile Rd. 
Hazel Park, Mich. 
(billet saws) 


Sutton Engineering Co. 
1306 First National Bank Bldg. 
Pittsburgh 22, Pa. 


(complete extrusion installations) 


Watson-Stillman Press Div. 
Farrel-Birmingham Co., Inc. 
565 Blossom Rd. 

Rochester 10, N.Y. 


(complete extrusion installations) 


Wells Mfg. Corp. 
407 Jefferson St. 
Three Rivers, Mich. 
(cut-off saws) 


Youngstown Foundry & Machine Co., The 
W. Federal & Reserve Sts. 
Younastown, Ohio 
(cut-off saws, complete extrusion installa- 
tions) 


TOOLING 


Ajax Steel & Forge Co. 
205 Adair St. 
Detroit 7, Mich. 


(containers, liners, rams) 


American-International Aluminum Corp 
4851 N.W. 36th Ave. 
Miami 42, Fla. 


(extrusion dies) 


Atlas Steels Limited 
Welland, Ontario, Canada 
(extrusion die blanks, dummy blocks, bol- 
sters, containers, liners, rams) 


Benda Tool & Model Works 
1444 4th St. 
Berkeley 10, Calif. 


(dummy blocks, extrusion dies, bolsters) 


Bethlehem Steel Co. 
Bethlehem, Pa. 


(dummy blocks, extrusion dies) 


Cannon-Muskegon Corp. 
2875 Lincoln St. 
Muskegon, Mich. 
(dummy blocks, extrusion dies) 


Carpenter Steel Co., The 
Front & Bern Sts. 
Reading, Pa. 

(extrusion die steel) 


Deblin Mfg. Corp. 
889 Sheffield Ave. 
Brooklyn 7, N.Y. 


(extrusion dies, dummy blocks, bolsters) 


Doss Alloys & Industries, Inc. 
22126 Ryan Rd. 
Warren, Mich. 
(extrusion dies, dummy blocks, bolsters) 


Feller Engineering Co. 
1101 Empire Bldg. 
Pittsburgh 22, Pa. 
(bolsters, containers) 


G. R. Extrusion Die & Machine Co. 
3103 Hillcroft, S. W. 
Grand Rapids 8, Mich. 


(extrusion dies, dummy blocks, bolsters) 





ae FABRICATION AND PRODUCTION PROCESSES 





Actual size 


STEEL PARTS FROM POWDER METALLURGY 


BOOTH 1229 
METALS SHOW 


Take advantage of the highest quality powder metallurgy available 
today! If you use hobbed gears—or other structural parts—in quan- 
tity, Supermet Hi Density parts can save you big money. At a single 
pressing all of the gears above are produced 90% of theoretical solid, 
carburized conventionally, and given after-treatments such as plating 
(you can’t do this with ordinary powder metal parts). Supermet 
makes gears up to 1.25 sq. in. cross-section to your specs in iron, 
alloy steel, fi Hog steel or stainless. We regularly work to ASTM 
B309-58T Class A and B densities. Because of our modern, fully 
equipped toolroom, we can readily fabricate and maintain your tooling. 


SUPERMET DIVISION 
GLOBE INDUSTRIES, INC. 
1467 Cincinnati St. 


Dayton 8, Ohio 
free technical literature 


HI DENSITY 


CARBURIZED 


Supermet is often the “supplier of last resort’—-we deliver on 
time those difficult powder metal parts on which others fail. 
Send a part print today for a prompt engineering analysis— 
take advantage of the strength of steel with the economy of 
powder metallurgy. 
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A. Fink! & Sons Co. 
2011 Southport Ave. 
Chicago 14, Ill. 
(extrusion dies, dummy blocks, bolsters, 
containers) 


Lake Erie Machinery Corp. 
500 Woodward Ave. 
Buffalo 17, N.Y. 


(dummy blocks, bolsters, containers) 


Lake Park Tool & Die, Inc. 
1221 Velma Ct. 
Youngstown 12, Ohio 
(extrusion dies, dummy blocks, bolsters) 


Latrobe Steel Co. 
2626 Ligoniere St. 
Latrobe, Pa. 
(extrusion dies, dummy blocks, bolsters) 


Lombard Corp. 
639 Wick Ave. 
Youngstown |, Ohio 
(dummy blocks, bolsters, containers) 


Marathon Specialty Steels, Inc. 
375 Park Ave. 
New York 22, N.Y. 


(containers, liners, stems, die blanks) 


Moczik Too! & Die Works 
9511 Grinnell 
Detroit 13, Mich. 
(extrusion dies, dummy blocks, bolsters, 
containers) 


Permanent Machine & Tool Co. 
835 Wall St. 
Florence, Ala. 


(extrusion dies, bolsters, containers, dummy 
blocks) 


Permanent Mold Die Co., Inc. 
2275 E. Nine Mile Rd. 
Hazel Park, Mich. 
(dummy blocks, extrusion dies, bolsters, 
rams, containers) 


Superior Extrusion Tool & Die Co 
56 S. Meridian Rd. 
Younastown 9, Ohio 
(extrusion dies, dummy blocks, bolsters) 


U. N. Alloy Steel Co 
365 Dorchester Ave. 
Boston, Mass. 
(dummy blocks, bolsters, containers 


Verson Allsteel Press Co 
1355 E. 93rd St. 
Chicago 19, Ill. 
(extrusion dies, bolsters) 


Youngstown Foundry & Machine Co., The 
W. Federal & Reserve Sts. 
Youngstown, Ohio 
(containers) 


SUPPLIES 


Acheson Colloids Co. 
1621 Washington Ave. 
Port Huron, Mich. 
(die lubricants) 


Ackerlind Steel Co., Inc 
4515 Barnett Ave. 
Long Island City 4, N.Y 
(die steels) 


Allegheny Ludlum Steel Corp. 
Oliver Bldg. 
Pittsburgh 22, Pa. 
(die steels, stainless steel billets) 


Aluminium Limited Sales, Inc. 
630 Fifth Ave. 
New York 20, N.Y. 


(aluminum billets) 


continued on page 119 
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STILL THE 
PRIME SOURCE 
OF PURE, 
AIR-STABLE 


TITANIUM 


METAL 
POWDER 


for powder metallurgy, 
titanizing, alloying, 
rocket propellants 
pyrotechnics, etc. 


process recently acquired from 
United International Research, Inc. 


Rare Meta/s Div 
(ons« Niletstase| 
f stronautics 








5 TO 200 TON 
CAPACITIES 
(100 TON PRESS 
ILLUSTRATED) 


October, 196! 


Ce 





YNAPRESS 








100 


BRAND NEW... 





and already the talk 


of the compacting field 


MORTON 
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An important advance in press 
design; cleaner, more efficient, 
more versatile. Dynapress 
features include: completely 
enclosed drive mechanism ¢ 
hydraulically controlled floating 
die table e rugged, radial guiding 
on upper and lower rams e larger, 
more accessible die area e 
automatic lubricating. 

Call or write: 


MANUFACTURING COMPANY 


Muskegon Heights, Michigan 


BUILDERS OF QUALITY MACHINERY SINCE 1880 
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investigate the new U.S. built 


SCHLOEMANN 


SELF CONTAINED EXTRUSION PRESS 


Automatic rod and tube 
self contained extrusion press 


Die turret head of a new SCHLOEMANN press in Europe 


This press is designed for high productivity, gauge accuracy and 
minimum cycle time. SCHLOEMANN know-how based on many 
years of experience is incorporated in the new press. Such addi- 
tional features as “static” controls for press and auxiliaries render 
electrics simpler and more effective. This together with the direct 
pump drive allows for efficient production at high or low press 
speeds. 


To date thirty-five of these new presses up to 5500 tons capacity 


have been built or are on order. Consult us on further details of 
the new U.S. built SCHLOEMANN press. 


Multiple die holder 
turret head 


Severing in front or - 
behind die 


Internal piercer 


Fully automatic 
working cycle 


FELLER ENGINEERING COMPANY 1166 Empire Building, Pittsburgh 22, Pa. 


ROLLING MILLS FOR FERROUS AND NON-FERROUS METALS » COUNTERBLOW HAMMERS + HYDRAULIC PRESSES 
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Aluminum Billets, Inc. 
3786 Oakwood Ave. 
Youngstown 9, Ohio 
(aluminum billets) 


Aluminum & Magnesium, Inc. 
| Huron St. 
Sandusky, Ohio 


(aluminum billets) 


Aluminum Co. of America 
1501 Alcoa Bldg. 
Pittsburgh 19, Pa. 


(aluminum billets) 


Aluminum Smelters of N.J., Inc. 
9000 River Rd. 
Delair, N.J. 


(aluminum billets) 


American Smelting & Refining Co. 
Federated Metals Div, 
120 Broadway 
New York 5, NLY. 
(copper, brass & lead billets) 


Apex Smelting Co. 
2537 W. Taylor St. 
Chicago 12, Ill. 


(aluminum fluxes, aluminum billets) 


Associated Foundry Services, Inc. 
7600 Avalon Blvd. 
Los Angeles 3,. Calif. 


(fluxes) 


Atlas Steels Ltd. 
Welland, Ontario, Canada 


(die steels, steel billets) 


Bay Billets, Inc. 
1364 Olds St. 
Sandusky, Ohio 


(aluminum billets) 


Becker Brothers Carbon Co 
3450 S. Laramie Ave. 
Cicero 50, Ill. 

(carbon & graphite) 


Bethlehem Steel Co. 
Bethlehem, Pa. 
(die steels) 


Braeburn Alloy Steel Corp. 
Braeburn, Pa. 
(die steels) 


Cannon-Muskegon Corp. 
2875 Lincoln St. 
Muskegon, Mich. 

(die steels, steel billets) 


Briel Industries, Inc. 
Industrial Park 
Shelbyville, Ky. 


(aluminum billets) 


Capitol Products Corp. 
P. O. Box 69 
Mechanicsburg, Pa. 
(aluminum billets) 


Carpenter Steel Co., The 
Front & Bern Sts, 
Reading, Pa. 

(die steels, steel billets) 


Celanese Chemical Co. 
522 Fifth Ave. 
New York 36, N.Y. 


(fire resistant hydraulic fluids) 


Channel Master Corp. 
Ellenville, N.Y. 


(aluminum billets) 


Columbia Tool Steel Co. 
Lincoln Highway & State St. 
Chicago Hts., Ill. 

(die steels) 


Crucible Steel Co. of America 
Four Gateway Center 
Pittsburgh 22, Pa. 

(die steels, steel billets) 
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Dow Meta! Products Co., The 
Div. of Dow Chemical Co. 
Midland, Mich. 


(magnesium billets) 


Empire Billets Corp. 
120 Old Broadway 
Garden City Park, N.Y. 


aluminum billets) 


Excel Smelting Corp. 
P. O. Box 4822 
Memphis 7, Tenn 


(fluxes) 


Fagersta Steels Pacific, Inc 
1011 E. 6tst St. 
Los Angeles |, Calif 
die steels, stee! billets) 


A. Finkl & Sons Co. 
2011 Southport Ave 
Chicago 14, | 
(die steels) 


Firth Sterling, Inc 
3113 Forbes Ave 
Pittsburgh 30, Pa 


(die steels) 


Fiske Brothers Refining Co. 
129 Lockwood St. 
Newark 5, N.J. 

(die lubricants) 


seco, Inc. 
P.O. Box 8728 
Cleveland 35, Ohio 


(fluxes) 


yundry Chemicals Co., Inc. 
36-08 Review Ave 

Long Island City |, N.Y 
(fluxes) 


Grafo Colloids Corp. 
289 Wilkes Place 
Sharon, Pa. 
(carbon & graphite, die lubricants) 


Graphite Products Corp. 
Brookfield, (Trumbull County), Ohio 
(graphite, die lubricants) 


Harvey Aluminum 
19200 S. Western Ave 
Torrance, Calif. 
(aluminum, titanium, zirconiu 


billets) 


Haviland Products Co. 
421 Ann St., N. W. 
Grand Rapids 2, Mich. 


(fluxes) 


E. F. Houghton & Co 
303 W. Lehigh Ave. 
Philadelphia 33, Pa. 
(die lubricants, fire resistant hydra 
fluids) 


Howe Refining Corp. 
P. O. Box 157 
Sewaren, N.J. 


(aluminum additives) 


Hulburt Oil & Grease Co. 
Trenton & Castor Aves. 
Philadelphia 34, Pa. 
die lubricants, fire resistant hydraulic 
vids, high temp. greases) 


Industrial Colloids Co. 
Drawer M 
Emlenton, Pa. 
(carbon & graphite, die lubricants) 


International Foundry Supply Co. 
Box 1053 
Reading, Pa. 


(crucibles, fluxes, refractories) 


International Selling Corp. 
220 E. 42nd St. 
New York 17, N.Y 


(aluminum & beryllium billets) 


continued on next page 





‘*Mark 
re) 
Quality”’ 


TIFFIN 


POTS 
LAST 
LONGER” 


This is a report that we con- 
tinue to receive from our cus- 
tomers. 


Standard melting kettles and 
machine pots direct from 
stock are available for all 
non-ferrous metals. 


Special pots are made to 
your specifications. 


We also furnish the following 
parts in Tiffin alloyd iron or 
alloyd steel: 


e PLUNGERS 

e NOZZLES 

e GOOSENECK NOSES 
e THERMO COUPLES 
e INGOT MOLDS 

e BAR STOCK 


All parts are especially en- 
gineered to give the best 
possible service in the die 
casting field. 

OVER 50 YEARS EXPERIENCE 


in the manufacture of quality pots 
and die equipment. 


FREE BROCHURE lists stock pots. 


Be Thrifty — Be Wise 
Use The Best... 


THE TIFFIN FOUNDRY, INC. 


Phone: Gibson 7-399! 


TIFFIN, OHIO 
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Jarl Extrusions, Inc. Olin Mathieson Chemical Corp. Sun Oil Co. 


Linden Ave. Metals Div. 
East Rochester, N.Y. 400 Park Ave. 
(aluminum billets) New York 22, N.Y. 


(aluminum billets) 


Kaiser Aluminum & Chemical Corp. 


300 Lakeside Dr. Paragon Smelting Corp. 


Oakland 12, Calif. 36-08 Review Ave. 
(extrusion billets, refractories) Long Island City | 


1608 Walnut St. 
Philadelphia, Pa. 
(fire resistant hydraulic fluids) 


Titanium Metals Corp. of America 
233 Broadway 
New York 7, N.Y. 


(titanium billets) 


(fluxes, aluminum alloy billets) 


Kerns United Corp. 


Uddeholm Co. of America, Inc. 


2657 E. 95th St. Revere Copper & Brass, Inc. 155 E. 44th St. 


Chicago 17, Ill. 230 Park Ave. 
(die lubricants) New York 17, N.Y. 
(aluminum billets) 
Latrobe Stee! Co. 
2626 Ligoniere St. Reynolds Metals Co. 
Latrobe, Pa. 660! W. Broad St. 
(die steels) Richmond 18, Va. 
(aluminum billets) 
Lewin-Mathes Co. 
Div. of Cerro Corp. 
1111 Chouteau Ave. 
St. Louis 2 °. 
(copper and brass billets) 


Shell Oil Co. 
50 W. 50th St. 
New York 20, N.Y 


Monsanto Chemical Co. 


800 N. Lindbergh Bivd. Seahen-Golombe Comp. 


St. Louis 66. Mo 1439 W. 178th St. 
(fire resistant hydraulic fluids) Gardena, Calif. 
(aluminum billets) 


Marathon Specialty Steels, Inc. 


375 Park Ave. Sonken-Galamba Corp. 


New York 22, N.Y. 2nd & Riverview 


(die steel) Kansas City 18, Kan. 


(aluminum billets) 


National Carbon Co. 


Div. of Union Carbide Corp. Standard Magnesium Corp. 


270 ‘Park Ave. 7500 East 4/st St. 
New York 17, N.Y. Tulsa, Okla. 


(carbon & graphite, crucibles, refractories) (fluxes) 


(fire resistant hydraulic fluids) 


New York 17, N.Y. 
(die steels) 


Union Carbide Chemicals Co. 
270 Park Ave. — 30th Floor 
New York 17, N.Y 


die lubricants, fire resistant hydraulic 
vids) 


U.N. Alloy Steel Co. 
365 Dorchester Ave. 
Boston, Mass. 

(die steels, steel billets) 


Universal-Cyclops Steel Corp. 
401 Wood St. 
Bridgeville, Pa. 
(die steels) 


Vanadium-Alloys Steel Co. 
P.O. Box [51 


Latrobe, Pa. 
(die steels) 


Waimet Alloys Co. 
5320 Oakman Blvd. 
Dearborn 2, Mich. 
(die steels, iron base, nickel base & cobalt 
base alloys & special alloys, and billets) 





Send for this handy chart now! 

















A wealth of information for every 
user of lubricants and protective coatings 


There are so many uses for GRAFO Colloidal Graphite 
in Oil, Water and Alcohol Dispersions that you'll find this 
new handy Application Chart indispensable in selecting 
the right GRAFO products for your needs! 


Samples for specific applications 


GRAFO COLLOIDS Covpovation + snaron, Pa 


oveveccesmeocsiieMMMMMM ois ..s tiem 


GRAFO COLLOIDS CORP. 
289 Wilkes Place, Sharon, Pa. 


Please send your new handy GRAFO Application Chart to 
Name of Company. 
c/o Mr 
Street 
City Zone State 
Circle No. 39 on Reader Service Card 
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FOR ECONOMY. ..FOR HIGH PRODUCTION 


In the West only PFI offers the ultimate production 
technic for investment casting. 


PLASTIC PATTERNS 


BA =e — FO F— 3 EOI I 
b= @) SB Bw) = |S —) 
Sy (OO) — 3 =O) = ys OS - 13 BD) 
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opportunities 


jobs and equipment 





Opportunities rates: $20 for the first 
column-inch; $15 for each additional 
column-inch payable in advance. To 
answer box number advertisements, 
address responses to the box at Pre- 
cision Metal Molding, 812 Huron 
Road, Cleveland 15, Ohio. Closing 
date: lst day of month preceding pub- 


lication. 








POSITION OPEN 





TECHNICAL SERVICE ENGINEER 
UNIVERSITY GRADUATE in Physical 
Metallurgy or Mechanical Engineering 
required by leading Canadian base 
metal producer. Experience in die cast- 
ing and ability to provide technical serv- 
ice to the die casting industry is neces- 
sary. The candidate will also be required 
to liaise with customers, government 
agencies and trade associations to pro- 
mote metal sales and evaluate new mar- 
kets for expanding metal sales. Head- 
quarters will be in Toronto and the ap- 
pointment will involve travelling in Can- 
ada and the U.S.A. 

Please send details of qualifications and 
career to date. 

Interviews will be arranged in London. 
Write Box ZK534, Deacon's Advertising, 
36, Leadenhall St., London, E.C.3, Eng- 
land. 





Process engineers with experience in invest- 
ment casting required for development work. 
Salary open. Send resume giving qualifica- 
tions, experience, and salary desired to: 
Personnel Manager, Casting Engineers, 2323 
North Bosworth, Chicago 14, Illinois. 





Representative wanted to handle Die Spray- 
ing Equipment in the New Jersey and West 
Coast area. Reply to CALCO, 2700 E. 
Main St., Columbus 9, Ohio. 





Salesman Wanted: Investment Casting sales- 
man for the Philadelphia-Baltimore area. 
To sell directly for one of the oldest and 
most reputable Investment Casting Found- 
ries. 


Salary and expenses, plus commission. Those 
with investment, die and sand casting, 
stamping, forging, sintered metal experience 
most desirable. Engineering and metallurgi- 
cal background helpful. All replies strictly 
confidential . . . send reply and resume to 
Box I016!. 


October, 1961 


ASSISTANT SALES MANAGER FOR D-M-E 
D-M-E has a unique opportunity for right 
man to assist Sales Manager at home office 
in Detroit and in the field. Prefer man with 
proven sales ability and mechanical or 
metallurgical degree. Experience in design 
and construction of plastic molds and die 
cast dies desirable. 

Must live in Detroit area and be available 
to travel. Excellent opportunity to grow with 
nation's leading supplier of Standard Mold 
Bases and moldmakers' supplies. Send recent 
photo and complete resume to: L. J. Morri- 
son — D-M-E Corp., 6686 E. McNichols Rd., 
Detroit 12, Michigan. 





MANUFACTURING MANAGER 


One of the largest West Coast producers of 
investment and precision castings offers this 
challenging opportunity to a man with 
imagination and drive, plus the ability to 
get things done. 

This position, reporting to the President, has 
complete responsibility and authority for 
all production activities. 

Excellent salary and benefits, plus growth 
potential. Applicant must have engineering 
or metallurgical degree, plus a minimum of 
three to five years experience as Superin- 
tendent, Production Manager, or Manufac- 
turing Manager at a metalworking plant. 
Experience in investment casting desirable 
but not required. 

Send resume in confidence to Box 10661. 





DIE CASTING SALESMAN WANTED. Ag- 
gressive, rapidly growing Southern Cali- 
fornia die casting company offers excellent 
opportunity to experienced die casting sales- 
man. Facilities: 12 Zinc and Aluminum ma- 
chines. Complete mold making and machin- 
ing facilities. Replies confidential. Box 10561. 





EQUIPMENT 





| Motor Generator, less controls. Ajax 30 
KW. Good condition, used | year. Must be 
disposed of. Sold to highest bidder. Box 
10261. 





REVERBALE JR.—Type |, 14" basin melting 
furnace. For gas or oil firing. Spare set of 
bricks (new) included. Price $1000 FOB out 
plant. Box 10361. 





DIE CASTING MACHINE—One new 7-Z 
Castmaster die casting machine. 100 tons. 
Write Box 10461. 





FOR SALE—Kux Model HP-40—800 ton cold 
chamber die casting machine in excellent 
condition. Recently completely overhauled 
and 3" welded shot lines, new shot valve 
and shot intensifier installed. Has 40" x 25" 
die space clearance and 18" die separation 
stroke, hydraulic ejection cylinder, core pull 
valve, and many other extras. Can be pur- 
chased for less than 25% of current model 
but must be moved to make room for larger 
machine. Can be seen in operation. Write 
or Phone Industrial Die Casting Co., 2300 


N. Lister Ave., Ill. Phone: 


wick 8-6370. 


Chicago, Bruns- 





WANTED—Used DIE CAST MACHINES and 
secondary equipment of any type. Iron 
Machinery Co., 400 East 142nd St., Dolton, 
Illinois. 





FOR SALE—50 Die Casting Machines—Used 
thruout USA. Send for list. Lake Erie 
300 ton (4) Zinc, some rebuilt. WANTED— 
machines to list, also to rebuild for resale 
or for your own use. Fred C. Ziesenheim, 
M.E., 523 King Ave., Marion, Ohio. 
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PRECISION METAL MOLDING 





If it’s precision you're after, 


call a Hoover Man 


Some people are exacting aboutevery- _ings for virtually every major indus- 


thing they do. Precisely the way we __ try in the country for 35 years. Why 
feel about Hoover castings—alumi- _not try us out? Just get in touch with 
num and zinc alloy ones, that is. _us and let one of our Sales Engineers 
We’ve been producing precision cast- give you the whole story. 
THE HOOVER COMPANY 
Die-Casting Division 
North Canton, Ohio In Canada — Hamilton, Ontario 


Die Casting specialists since 1922 


DIE CASTING» ®° HOOVER 
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(WITH 11% SILICON) 


increases yield, saves 
foundry dollars on 
tough die casting jobs 


When the die casting job calls for greater fluidity and pressure 
tightness, you'll be money ahead by specifying Apex 39-11. 
This aluminum alloy, containing 11% of silicon, consistently 
assures castings of uniform high quality. It permits production 
to proceed smoothly and results in a quality product, meeting 
rigid standards of dimensional accuracy. Apex 39-11 castings 
have good as-cast surfaces and above-average mechanical 
properties, too. Like all Apex alloys, Apex 39-11 is laboratory- 
controlled to meet industry’s most rigid specifications. Here’s 
another fine product of Apex research—one you can rely on 

dees every time! 

<7 Send for our helpful booklet, Die Casting Alloys. 


every ingot Shows composition, properties, other data on Apex products. 
No obligation. 


Warehouse distributor of ALCAN foundry alloy ingot 


APEX SMELTING COMPANY 
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